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EXECUTIVE SUMMARY

Over the past 50 years, the Idaho National Engineering and Environmental Laboratory (INEEL)
has played a key role supporting defense and nuclear energy programs for the United States. Past
practices at the INEEL and other U. S. Department of Energy (DOE) facilities have resulted in a legacy of
waste generation and contaminants released to the environment. The DOE Environmental Management
(EM) Program has been tasked with the complex challenge of cleaning up environmental releases,
disposing of legacy waste, and closing no longer needed facilities (reducing the footprint) in a timely and
cost-effective manner.

In an effort to accelerate legacy cleanup, the Secretary of Energy directed that a review of the EM
Program be conducted with the goal of quickly and markedly improving program performance. In
February 2002, DOE published the Top-to-Bottom Review for the Enviropme qnagement Program
efort§ across the United States need to

and achieves, clearly defined risk-based end states. R
conditions that are based on the planned future land |

mission in nuclear ®gergy ressarch and\development. In July 2002, Secretary of Energy Spencer Abraham
announced a major misgion realignment)for the|lab, establishing the Site as the nation’s lead laboratory
for nuclear energy, reseaxch, and deyelopment/ Management of the laboratory was reassigned to the
Nuclear Energy, Science, and Technology Oftice of DOE.

Acreage within the INEELNs clgssified as industrial and mixed use by the U.S. Department of the
Interior Bureau of Land Management (DOE-ID 2002b, p. 30). Most of the work at the INEEL is
performed within the Site's discrete primary facility areas. The great majority of the Site is undeveloped.
The RBESV is based on the fact that the INEEL Site, as it currently exists, will remain intact for the
foreseeable future. Restricted access to INEEL land provides protection of important ecological and
cultural resources. No change to the present INEEL boundaries or ownership is anticipated, and most of
the developed areas of the Site will remain industrial use for the foreseeable future. Likewise, the
undeveloped areas will continue to be used as a buffer area around the Site’s developed facility areas and
will be available for use for ecological and cultural preservation, environmental research, and controlled
grazing and hunting.
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Most of the previous Comprehensive Environmental Response, Compensation, and Liability Act
risk-based cleanup decisions for the INEEL have been based on a scenario of 100 years of federal
institutional control followed by possible residential use. A more realistic vision for the INEEL Site is
continued federal control with restricted access mixed land use very similar to the way the land is
currently used. Future risk assessments and remedial action decisions will be based on more realistic
future land-use scenarios that do not include residential use, unless cleanup to such levels proves to be
appropriate.

Once the RBESV is developed, DOE Policy 455.1 (2003) requires that sites evaluate existing
cleanup activities and strategies to determine if they are consistent with the end state vision. Some
potential variances between the risk-based end states depicted in this document and current cleanup plans
and requirements have been identified in Section 5 of this document. At tifig time, no decisions have been

channels with input from stakeholders. DOE is committed to full
regulatory and legal requirements.

pliance with all appticable
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ACRONYMS

ANL-W Argonne National Laboratory-West

ARA Auxiliary Reactor Area

ATR Advanced Test Reactor

bgs below ground surface

BLM U.S. Department of the Interior Bureau of Land Management
BORAX Boiling-Water Reactor Experiment

CERCLA Comprehensive Environmental Response, Com ion, and Liabilj
CFA Central Facilities Area

COC contaminant of concern

DD&D deactivation, decontamination, and decommission

DOE U.S. Department of Energy

EM Environmental Management

EPA

ETR

FFA/CO

HWMA

ICDF

IDEQ Idaho D¥partment sf nvironphental Quality

IET Initial EngineN[est

INEEL Idaho National Engireering and Environmental Laboratory
INTEC Idaho Nuclear Technology and Engineering Center

LLW low-level waste

LPSO lead program secretarial office

LTS long-term stewardship

MCL maximum contaminant level

mg/L milligrams per liter
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MTR Materials Test Reactor

nCi/g nanocuries per gram

NE Nuclear Energy, Science, and Technology Office of DOE
NRF Naval Reactors Facility

ou operable unit

PBF Power Burst Facility

pCi/g picocuries per gram

pCi/L picocuries per liter

ppm parts per million

RAO remedial action objective
RBESV risk-based end state vision
RCRA Resource Conservation and Recovery A
RDX royal demolition explosive
RI/FS remedial investigation/feasiby
ROD record of decision

RWMC

SDA

SPERT

SVOC

TAN Test Area No

TCE trichloroethene

TNT trinitrotoluene

TRA Test Reactor Area

TSA Transuranic Storage Area
TSF Technical Support Facility
UXO unexploded ordnance

VCO Voluntary Consent Order

Xil



vVOoC
WAG
WCF
WROC

WRRTF

ng/L

volatile organic compound

waste area group

Waste Calcining Facility

Waste Reduction Operations Complex

Water Reactor Research Test Facility

micrograms per liter
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DEFINITIONS

agencies The U.S. Department of Energy, the U.S. Environmental Protection
Agency, and the State of Idaho—the three agencies responsible for
the scope and schedule of remedial investigations and cleanup
activities at the Idaho National Engineering and Environmental
Laboratory (INEEL).

ancillary equipment Any device including, but not limited to, piping, fittings, flanges,
valves, and pumps used to distribute, meter, or control the flow
from its point of generation to: (1) an underground storage tank, an
aboveground storage tank, or treatment tank(s), (2) between

aquifer Layer of water-saturated »iNhrough whixh water flows in a
quantity useful to peopl depends wpoOnyorosity,
permeability, and slope o

area of contamination i 9 i d contamination at a

CERCLA i { S g ompensation and

ardous substances may have
ped) to the environment.

cultural resources i prehistoric, historic, and

deactivation process of placing a facility in a stable condition to minimize
existing risks and the related life-cycle cost of a surveillance and
maintenance program that is protective of workers, the public, and
the environment.

decommissioning A phase where the facility is taken to its ultimate end state through
decontamination or dismantlement to demolition or entombment.

decontamination The process of removing contamination at U.S. Department of
Energy facilities. “Contamination” refers to both radioactive

contamination and to hazardous substance contamination.

end state Physical condition when cleanup actions are complete.
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FFA/CO

groundwater

hazard index

hazardous waste

high-level waste

historic building or structure

INEEL

injection well

institutional controls

long-term stewardship

(Federal Facility Agreement and Consent Order). Agreement among
the U.S. Department of Energy, U.S. Environmental Protection
Agency, and State of Idaho that establishes a process and schedule
to evaluate potentially contaminated sites at the INEEL, to
determine if remediation is warranted, and then to select and
implement a remedy.

Water below the land surface in a zone of saturation.
A ratio between the contaminant intake concentrations and the

concentrations that are not likely to cause adverse health effects,
even to sensitive populations such af\pregnant women or children.

A solid waste identified as hgzardops in federal\egulations

highly radioactive ma
Commission, congistent with existing\aw, dets

fWAT concussion walls, and
le to the National Register of

waste disposal areas, and other areas or media. Some common
éxamples of tools to implement institutional controls include
restrictions on use or access, zoning, governmental permitting,
public advisories, and installation master plans. Institutional control
commitments are necessary at sites where contamination levels
prevent unrestricted and unlimited use.

All activities necessary to protect human health and the environment
after remediation, disposal, or stabilization of a site or part of a site.
The INEEL expanded the scope of long-term stewardship to include
conservation of ecological and cultural resources and awareness of
technology changes in addition to surveillance and maintenance of
remedies.
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low-level waste Waste that contains radioactivity and is not classified as high-level
waste, transuranic waste, spent nuclear fuel, or Atomic Energy Act
Section 11 (e)(2) by-product material (e.g., uranium or thorium mill
tailings) by U.S. Department of Energy Order 435.1 (2001). Test
specimens of fissionable material irradiated for research and
development only and not for the production of power or plutonium
may be classified as low-level waste, provided the concentration of
transuranic isotopes are less than or equal to 100 nCi/g.

mg/L milligrams per liter. A milligram is one-thousandth of a gram (10™).

mixed low-level waste Low-level waste that also contains
Resource Conservation and Recovel

azardous waste subject to the

mixed waste Waste containing both radi
nCi/g nanocuries per gram. A
off-Site Off the INEEL Site.

pCi/g
pCi/L

perched water

radioactive waste

radionuclide

RCRA (Resource Conservation and Recovery Act). Federal waste
anagement law. Its regulations govern the management
(transportation, treatment, storage, and disposal) of solid waste and
the generation, accumulation, recycling, and handling of hazardous
waste. RCRA waste includes material listed on one of the

U.S. Environmental Protection Agency’s hazardous waste lists or
material that meets one or more of the U.S. Environmental
Protection Agency’s four characteristics: ignitability, corrosivity,

reactivity, or toxicity.
record of decision An agreement among the agencies that explains which remedies will

be used at a site and why. The responsiveness summary contains
public comments on proposed actions and the agencies’ responses.
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remedial action objectives

remediation

residual contamination

RI/FS

risk assessment

secondary containment system

spent nuclear fuel

transuranic waste

unexploded ordnance

vadose zone

vapor vacuum extraction

Objectives for the cleanup remedy that specify contaminants and
media of concern, potential exposure pathways, and remediation
goals.

Process of cleaning up, to an acceptable level of risk, a site where a
hazardous or radioactive substance has been released.

Amount of a hazardous or radioactive pollutant remaining in the
environment after a natural or technological remediation process.

(remedial investigation/feasibility study). Identifies contaminants in
an area, assesses the risk they pose tb.\human health and the
environment, and evaluates remedidl options

An impervious system that will contajg all oKthe contents df a tank
ate to contain any wther matefial that

is emptied.

Fuel that has beé
irradiation.

diffepent rates through the vadose zone depending on how they react
ith the rock and sedimentary material.

Technology that extracts vapor from beneath the ground by
inducing a vacuum in wells located at specific depths. The vacuum
forces underground vapors to flow toward the well and up into an
aboveground treatment system.
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wetland A wetland is any geographic area that exhibits three characteristics
indicating that the area is wet, at least periodically. Wetlands do not
necessarily appear to have freestanding water. The wetland
determination is based on soil moisture content, type of plant life,
and type of soil.

pg/L micrograms per liter. A microgram is one-millionth of a gram
(10°).
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Risk-Based End State Vision for the ldaho National
Engineering and Environmental Laboratory Site (Draft)

1. INTRODUCTION

ent Program

The Secretary of Energy’s Top-to-Bottom Review for the Epvironpentdl Managé
g ded that “the

reduction and cleanup at EM s1tes In July 2002, U.S. Department &
followed the report with the Environmental Management Perfo

environment, and the public by cleaning up, §
previously planned.

programs can be in
risk-based end states. Rj

and stakeholders. Once the RBESYV is finalized, sites are expected to evaluate their cleanup activities and
strategies to determine if it is appropriate to change site baseline documents and renegotiate agreements.
The RBESV is not a decisional document. It describes a vision for the INEEL at the end of the EM
cleanup mission and serves as a means to initiate dialog with stakeholders, regulatory agencies, and the
public on that vision.

The final version of this document will present the RBESV for the INEEL Site at the completion of
the EM cleanup program based on future land-use projections developed through public meetings and
consultation with regulators (i.e., the state of Idaho and EPA), regional government entities
(e.g., Shoshone-Bannock tribes and city and county representatives), INEEL Citizens Advisory Board,
and special interest groups. The end state vision is based on the premise that access to the INEEL will
remain under federal U.S. government control. Cleanup objectives will be based on this premise along
with other factors, such as protectiveness, cost, and technical feasibility. When all active EM cleanup
activities have been completed, which is expected to take place by 2035 or sooner, responsibility for
operation and long-term stewardship of the Site will be transferred to DOE’s lead program secretarial
office (LPSO) for the INEEL or to other appropriate DOE programs. The current LPSO for the INEEL
Site is the Nuclear Energy, Science, and Technology Office of DOE (NE).

There is one exception to the 2035 timeframe for the end state vision. At some facility areas,
groundwater monitoring and groundwater remediation are expected to continue beyond 2035. The goal
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for DOE’s selected Snake River Plain Aquifer remedial actions has been to be below maximum
contaminant levels (MCLs) in the aquifer by 2095. Therefore, 2095 is considered the end state timeframe
for discussions related to groundwater remediation. The DOE LPSO will assume responsibility for those
activities as well as for future cleanup activities upon completion of the EM mission. In addition, there are
some areas where institutional controls will be required beyond 2035. The DOE\LPSQ will assume
responsibility for this scope as well.

potential variances between the risk-based end states dplcte d in/thi Vcurrent cleanup plans

and requirements have been identified in Section 5o is time, no decisions have been
made regarding the variances; they are simply c[eanuy activitfes t DQE believes merit further
evaluation to determine if they are necessa ditur¢of taxpayer dollars. Cost-benefit

In cases where rlans are not consistent with the future land-
use vision, DOE wil work gencies to negotiate modifications, as needed
to cleanup strategiesnagreeme will continue to comply with applicable legal
and regulatory require

assessments, selecting remedi i0ns, add deterimining cleanup levels required to protect human health
and the environment.

* dments, and consent orders executed between 1991 and 2000

govern the EM cleanup work at the I . The primary agreements are summarized below:

. Federal Facility Agreement and Consent Order (FFA/CO)—In November 1989, the U.S.
Environmental Protection Agency (EPA) listed the INEEL on the National Priorities List of
the National Oil and Hazardous Substances Pollution Contingency Plan. As a result, the
INEEL became subject to the cleanup requirements of the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA). The Federal Facility Agreement
and Consent Order for the Idaho National Engineering Laboratory (DOE-ID 1991a)
between the DOE, EPA, and Idaho Department of Environmental Quality (IDEQ)
established a strategy and plan for cleanup at the INEEL in accordance with CERCLA. The
INEEL was divided into 10 waste area groups (WAGs) based on similar characteristics or
geographic boundaries. Nine groups generally correspond to the Site’s major facility areas.
The tenth group assesses overall risk to the aquifer beneath the Site, addresses sites outside
the boundaries of INEEL’s primary facility areas, and allows for inclusion of newly
identified release sites. These WAGs are further divided into operable units (OUs). Under
the FFA/CO, the DOE conducts an environmental investigation at each site that may be
contaminated. At the end of each investigation, if it is determined the area needs cleanup, a
proposed plan that documents the results of the investigation and proposes alternative
cleanup actions is presented for public comment. After reviewing and addressing any
comments, the DOE, EPA, and State of Idaho reach a final decision, which is documented in
a record of decision (ROD). Cleanup design and construction can then begin.



. Notice of Noncompliance Consent Order—T7The Notice of Noncompliance Consent Order
(IDEQ 1992) is an agreement between the DOE, IDEQ, and EPA that establishes actions and
milestones to resolve 1989 EPA Resource Conservation and Recovery Act (RCRA)
inspection issues, including configuration of stored transuranic pxaste and high-level waste in

1995b) to address the long-term storage of
materials. This enforceable plan was appro

ganization of the Report

Section 1 of this report provides general, introductory information related to this document; a
summary of the INEEL’s past, current, and future missions; and a brief discussion of the types of hazards
and contamination at the Site. Section 1 also provides an overview of the Site cleanup strategy, priorities,
and remaining cleanup work.

Section 2 provides information on the region surrounding the INEEL. Maps and narratives describe
physical characteristics and human and ecological land use for the region surrounding the INEEL.

Section 3 provides information on physical characteristics, human and ecological land use, legal
ownership, and population of the INEEL Site and areas next to the Site. Maps and narrative for Sections 2
and 3 depict both the current state and the risk-based end state.

Section 4 provides information on eight separate “hazard areas” at the Site. A hazard area is a
portion of the Site that contains hazards that present risks to human health or the environment
(e.g., contaminated soil, entombed facilities, contaminated groundwater plumes, or buried waste). In
general, the hazard areas correspond to WAGs established in the FFA/CO; however, information on other
planned closure activities, such as RCRA closures; VCO activities; and deactivation, decontamination,
and decommissioning (DD&D), is also provided. Each of the eight hazard area subsections in this
document contains a brief narrative description followed by a map and a conceptual site model depicting
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the current hazards. These are followed by a map and conceptual site model that reflect anticipated
conditions at the end state. Differences between current state and risk-based end state are discussed in the
narrative.

generate electrlclty. Three nud
the INEEL's Test Reactor Area ]
industrial isotopes. The other two opgerablgteactors are the ATR Criticality Facility at TRA, which is a
full-scale, low-power version of the ATK designed to provide physics data, and the Neutron Radiography
Reactor at Argonne National Laboratory-West (ANL-W).

The INEEL received its first shipments of DOE-owned spent nuclear fuel from nuclear weapons
production reactors at the Hanford Site in Richland, Washington, in 1952. In 1957, the Navy began
shipping spent nuclear fuel from nuclear-powered submarines and warships to the INEEL. Spent nuclear
fuel was reprocessed to recover highly enriched uranium for reuse in the nation’s weapons program from
1953 to 1992.

From 1954 through 1970, over 67,000 m”’ of transuranic waste, mostly from the Rocky Flats Plant
in Colorado, were disposed of in the Subsurface Disposal Area (SDA) at the Radioactive Waste
Management Complex (RWMC).

In 1974, the National Reactor Testing Station was renamed the Idaho National Engineering
Laboratory to reflect an expanded mission, including waste management, environmental engineering and
restoration, and development of advanced technologies and methods related to energy efficiency,
renewable energy, national security and defense, and nuclear materials. In 1997, the Site was renamed the
Idaho National Engineering and Environmental Laboratory to reflect its increased mission focus on
environmental cleanup and research and development of related technologies.



In July 2002, Secretary of Energy Spencer Abraham announced a major mission realignment for
the lab, establishing the Site as the nation’s lead laboratory for nuclear energy research and development.
Management of the laboratory was reassigned to NE.

Since 1991, the INEEL EM Program has been managing a significant/cléanuplegacy, including
contaminated groundwater, contaminated buildings and soil, and signjficanf voluntes ofadioactive and
hazardous waste.

The INEEL EM Program is responsible for treating, storing

‘whi

. Consolidation of EM activities $6 INTEC, reducing the actively managed EM footprint by
over 51%

. Removal and stabilization of sodium-bearing liquid waste from the INTEC tank farm and
RCRA closure of the high-level waste tanks

° Placement of all DOE spent nuclear fuel managed by EM into dry storage

. Transfer of all special nuclear material managed by EM to other sites

. Completion of shipments of stored transuranic waste required by the Settlement Agreement
(DOE 1995)

. Making significant progress in remediation of the buried waste in accordance with the

comprehensive remedial investigation/feasibility study (RI/FS) and ROD for the SDA.

In July 2002, the Performance Management Plan (DOE-ID 2002a) was published. This document
defines the INEEL EM Program vision as “By 2012, the INEEL will have achieved significant risk
reduction and will have placed materials in safe storage ready for disposal. By 2020, the INEEL will have
completed all active cleanup work with potential to further accelerate cleanup to 2016.”

In mid-2003, the INEEL was restructured into two distinct business units—one for cleanup
activities and one for laboratory missions. This was done to allow each organization to focus on its
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distinct mission. The laboratory (to be renamed the Idaho National Laboratory in February 2005) will
focus on nuclear technology development, and the INEEL EM Program will focus on cleaning up historic
contamination at the Site as quickly and efficiently as possible.

Funding for the INEEL EM Program will be prioritized to expedite those\actiyities that

o 92% of INE
storage.

o Substantial masses o
destroyed from the vadoss

volatilg/organic compounds (VOCs) have been extracted and
one beneath the RWMC.

The following is a summary of the major cleanup activities still remaining at the INEEL Site:

. Treatment of remaining sodium-bearing-waste liquids in the INTEC tank farm and closure
of 11 high-level waste tanks and ancillary equipment

. Retrieval, packaging, and preparation of 4,386 m® of calcine for shipment to an off-Site
repository

. Shipment of all DOE-owned legacy spent nuclear fuel to an off-Site repository by January 1,
2035

. Deactivation, decontamination, and demolition of surplus inactive facilities

° Remediation of remaining contaminated sites at the RWMC, INTEC, and Test Area North
(TAN).

As cleanup is completed and risk is reduced, further consolidation and footprint reduction will be

possible. This will result in lower mortgage costs, which will free up funding for additional cleanup
acceleration.
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The Performance Management Plan (DOE-ID 2002a) states that some activities will continue after
2020: shipment of spent nuclear fuel to a repository; retrieval, treatment, packaging, and shipment of
high-level waste calcine to a repository; and final dismantlement of remaining EM buildings. In addition,
the Site will continue with ongoing activities, such as groundwater monitoring, well beyond 2020. These
activities should be complete by 2035 with the exception of continued remegliat groundwater
through monitored natural attenuation and some activities leading to loag-t¢rm steWwardship.
Responsibility for groundwater remediation and environmental morfitoriqg will be trangferred to the DOE
LPSO upon completion of the EM cleanup mission.

More specific information on cleanup strategies, priorities, &
Performance Management Plan (DOE-ID 2002a).
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2. RISK-BASED END STATE VISION: REGIONAL CONTEXT

Section 2 provides information on physical features and land use for the five-county region in
which the INEEL Site is located. Maps showing current conditions and anticfjpated conditions in 2035
follow each section of narrative.

volume contained in Lake EriexIn 1991, the EPA designated the Snake River Plain Aquifer a sole-source
aquifer. A sole-source aquifer is oge that supplies at least 50% of the drinking water consumed in the area
overlying the aquifer. About 9% of the agdifer lies beneath the INEEL Site at depths ranging from 200 to
1,000 ft below ground surface.

A map showing the location of the INEEL Site in relation to major physical features in the region
is provided as Figure 2-1a. There is no difference between the current state and end state, as no changes in
the Site’s boundaries or regional physical features are anticipated.
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2.2 Human and Ecological Land Use

Lands immediately surrounding the INEEL Site are owned by the federal government, the State of

2-2b. The maps are identical, with gption of anticipated population growth in some communities.
No significant changes in the regionalNand use are expected.
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3. SITE-SPECIFIC RISK-BASED END STATE DESCRIPTION

Section 3 provides information on physical characteristics, human and ecological land use, legal
ownership, and population of the INEEL Site and adjacent lands. Maps showing current conditions and
anticipated conditions at the end state follow each section of narrative.

e INEEL Site. Protection of the aquifer is one of the
operatlons The Site has an extensive network of wells

The INEEL Site is crossed bynseveypdl highways, a rail system, and a high-voltage power
distribution loop. Public access is restricted by fences, signs, and a number of manned guard gates.
Although the total INEEL land mass is 890 square miles, most of the work at the INEEL is performed
within the Site's primary facility areas, which are summarized below:

. TAN—TAN was originally built to develop and test designs for nuclear-powered aircraft
engines. Other subsequent missions included reactor safety testing and behavior studies and
storage of material from the 1979 Three-Mile Island reactor accident. Now, the major project
at TAN is the Specific Manufacturing Capability, which develops and manufactures armor
for U.S. Army military vehicles. Many historic buildings remain from the facilities’ rich
history.

° INTEC—Facilities at INTEC are used to store spent nuclear fuel, hazardous waste, mixed
waste, and radioactive waste; treat radioactive waste; and develop waste management
technologies. Current work at INTEC includes treating and disposing of radioactive liquid
waste in the tank farm, identifying a disposal path for the calcine, and consolidating spent
nuclear fuel into dry storage.

. RWMC—RWMC provides a disposal facility for LLW at the SDA and interim storage and

management for approximately 62,000 m’ of transuranic waste in the Transuranic Storage
Area (TSA). The stored waste will be shipped to the Waste Isolation Pilot Plant in New
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Mexico. Mixed transuranic waste in storage will be prepared for shipment at the newly
constructed Advanced Mixed Waste Treatment Facility.

. Central Facilities Area (CFA)—CFA is the main service and support center for the INEEL
Site’s programs and facilities. Support services include environmental monitoring and
calibration laboratories, communication systems, security, fire/protection, edical services,

prime center in the United States for
Qir associated technologies. The mission of the

NRF examines developmental nuclear fuel material samples, naval spent fuel, and irradiated
reactor plant components and materials. The knowledge gained from these examinations is
used to evaluate the performance of existing reactors and to improve reactor core designs.
The examination of spent fuel at NRF has led to the design of longer-lived cores, which
improves ship operations, reduces lifetime costs, and results in the creation of less spent fuel
requiring disposition. NRF is also preparing spent nuclear fuel for dry storage. Historically,
NREF operated prototype reactors for training naval students.

NRF will remain in operation for many years. No change in land use is planned. Current
cleanup activities were completed on June 3, 2003, in accordance with CERCLA risk-based
cleanup standards, and caps will be installed in three areas over the next 2 years. Any
required future decontamination and decommissioning activities will be performed in
accordance with applicable regulatory agreements and requirements to ensure that human
health and environment are protected. No further action is required at this time with respect
to developing risk-based end states for NRF. NRF is not discussed further in this document.

Figure 3-1a represents the end state as well as the current state of the INEEL Site. Although
physical features will change significantly in certain developed portions of the Site, they are not visible on
Figure 3-1a because of the scale of this map. Changes to specific developed areas of the Site are more
thoroughly described in Section 4 of this report.
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3.2 Human and Ecological Land Use

Acreage within the INEEL is classified as industrial and mixed use by the U.S. Department of the
Interior Bureau of Land Management (BLM). Most of the work at the INEEPNg performed within the
Site's discrete primary facility areas. The great majority of the Site is undevg¢loped. Rastricted access to
INEEL land provides protection of important ecological and cultural »egources. A map showing current

cleanup mission.

3.21 Ecological Resources Preservation

or during periods whex water is\diverted Wpstreany of the”INEEL for agricultural and flood prevention

purposes.

The INEEL Site contai
outside of national park lands in
a Sagebrush-Steppe Ecosystem Ress
resources at the INEEL.

one of the larggét areas of undeveloped and ungrazed sagebrush steppe
mitain West. In 1999, a portion of the INEEL was designated
is designation supports continued protection of ecological

A management plan for the INEEL Sagebrush-Steppe Ecosystem Reserve has been drafted by the
BLM and DOE with input from the Idaho Department of Fish and Game, U.S. Fish and Wildlife Service,
and the Shoshone-Bannock tribes. The draft management plan discusses wildfire suppression, livestock
grazing, road management, weed control, and protection of cultural resources.

3.2.2 Cultural Resources Preservation

Many INEEL cultural resources are eligible for nomination to the National Register of Historic
Places and include artifacts, sites, structures, and properties that represent several periods of Southern
Idaho prehistory and history. Cultural resource management activities at the INEEL have been ongoing
for more than 40 years.” In that time, approximately 7.5% (43,145 acres) of the undeveloped portion of
the 890-square-mile facility has been systematically surveyed, the buildings have been evaluated for their
historical significance, and local tribal people whose aboriginal homelands included the INEEL
(Shoshone-Bannock) have become active participants in cultural resource management. Inventories of

a. DOE-ID, 2002b, “INEEL Cultural Resource Management Plan (Draft),” DOE/ID-10997, Rev. A, U.S. Department of Energy
Idaho Operations Office, September 2003.



other INEEL property types (such as historic objects, structures, and records and Native American sacred
sites) are ongoing.

Archaeological sites reflecting thousands of years of use by hunting and gathering cultures and

studies provide INEEL scientists, engige€rs, and planners with information about how nuclear reactor
research has affected the environment and the extent of remediation necessary to restore the land. In
addition, INEEL scientists and engineers are researching and developing technologies to mitigate the
effects of environmental contamination and to preserve the environment during current and future INEEL
operations. An extensive environmental surveillance program is in place for air, soil, surface and
subsurface water, big game animals, and local produce (e.g., potatoes, wheat, lettuce, and dairy milk) for
the INEEL Site and surrounding areas.

The INEEL Site was designated a National Environmental Research Park in 1975. The DOE has
established seven such parks within the DOE laboratory complex. The parks are field laboratories set
aside for ecological research and the study of environmental impacts from nuclear energy development.
National Environmental Research Parks also help fulfill the DOE's policy for good stewardship of its land
by supplying research and data needed for proper land management. Research results are published in
reports, peer-review journals, and conference proceedings. These publications provide data necessary to
support ecological risk assessments and National Environmental Policy Act documentation.

3.24 Grazing
The amount of INEEL land used for grazing varies from year to year, but between 300,000 and

341,000 of the site’s nearly 569,600 acres are generally used for cattle and sheep grazing. A 900-acre
portion of this land, located at the junction of Idaho State Highways 28 and 33, is used by the U.S. Sheep
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Experiment Station as a winter feedlot for about 6,500 sheep. No grazing occurs within 1/2 mile of any
primary facility area boundaries.

Rights of way and grazing permits for INEEL lands are granted and a
Thirty-four ranchers currently hold grazing permits on INEEL land.

inistered by the BLM.
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3.2.5 Hunting

Controlled hunting also is permitted on INEEL land but is restricted to 1/2 mile inside the
boundary. Each year, the Idaho Department of Fish and Game and the DOE dgtermine whether to allow
controlled hunts of wild game populations on INEEL land. The purpose of thess s 1s to reduce
ay be damaged.

orders 3 0 require that the DOE be consulted before final

and predators. However, the aublic land
decisions are made about these actions.

Several parcels of state-ownedN\and that amounted to 21,308 acres and 43,275 acres of land
acquired from private parties were interspersed with land that was withdrawn from the public domain to
form the INEEL Site. The Commission obtained these parcels to form a totally intact land area for the
INEEL Site.

The land area for the INEEL Site totaled 570,415 acres at the culmination of land acquisitions and
resulted in a unified site area. Subsequently, however, a transfer in January 1994 of 1,120 acres and a
transfer in 1997 of 160 acres were made to the BLM, which in turn sold the land to Jefferson County to
enable them to establish a multicounty landfill. The current-day INEEL land area consists of
569,135 acres (889 square miles).

INEEL land purchased by DOE from the State of Idaho and from private parties is owned by DOE.
INEEL land obtained though land withdrawals is owned by the BLM. DOE has the right to conduct its
missions on BLM land within the INEEL boundary until such time as the land is no longer needed by
DOE. DOE currently has no end date projection for use of INEEL land within the current Site boundary.
Accordingly, INEEL land ownership as it exists today is forecasted to be the same in 2035 and beyond.
Legal ownership of the INEEL Site is shown in Figure 3-3a.
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3.4 Site Context Demographics

A map showing the population in the immediate vicinity of the INEEL Site (based on the
U.S. Census data for 2000) is provided as Figure 3-4a. Current population cefxers in the region are shown
on Figure 2-2a.

Figure 2-2b shows the 3
cleanup mission. In order to make projections o population density in the 2035 timeframe, several
sources of information were useth Some population forecasts for 2010 are available from the U.S. Census
website. Two population forecast réports pfepared by Intermountain Demographics of Boise, Idaho,
provide information on anticipated population growth through 2015 for Bonneville County and through
2020 for Bannock County (Intermountain Demographics 1996; Intermountain Demographics 2000).
Information also was gathered from discussions with county planning and zoning commissioners for
Fremont, Jefferson, Butte, Bannock, Bonneville, and Madison Counties and with planning and zoning
departments for the cities of Idaho Falls, Pocatello, Blackfoot, and Rexburg.

It is not expected that significant population growth will occur in rural areas in Butte, Jefferson,
Clark, and Bingham Counties. Most of the arable land surrounding the Site has been or is in production,
and it is anticipated that no new arable land will go into production by 2035. Agriculture in the area is
constrained by lava flows, temperature extremes that characterize high desert plateaus, and availability of
surface and aquifer water for irrigation. Southeast Idaho has endured severe droughts in the past, and the
current drought has affected areas next to the INEEL. The U.S. Census website predicts a 0.05% decrease
in the Butte County population by 2010. If severe drought continues, some informal estimates by county
planning and zoning commissioners predict a regional population decline of 2% by 2035. If moisture
returns, the forecast is for stable population densities in most counties next to the INEEL. Therefore,
Figure 3-4a also represents the anticipated end state population in the vicinity of the Site.
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As the EM cleanup work scope is completed, it is anticipated that reductions in the EM work force
will continue. Employment reductions also are expected to occur in response to increased outsourcing of
employees. In September 2000, the subcontractor number was 14, in comparison to 209 individuals for
2003, indicating an increase in outsourcing. It is not possible to predict the sixg of the work force that will
be needed to support the NE mission in 2035, as the NE 10-year plan for thg
developed and projections as far out as 2035 are not available.

2000 employment forecast, it was assumed that all of that employme
Bonneville County Reductions in INEEL employment were forecas

e 1990 census ﬁgures. It is expected that Madison
: ¢ e forecast period, because of the addition of the 4-year
college (BYU Idaho), the professionals the cotlege will attract, and the increase in housing at the north
end of the county by retirees attracted to recreational activities. These population increases are shown on
Figure 2-2b.
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4. HAZARD-SPECIFIC DISCUSSION

This section of the report discusses the hazards that are present at the INEEL Site as a result of
historic operations. Eight hazard areas at the INEEL Site are described in the¥gllowing sections. A hazard

hazardous waste facilities, actlons required by the 3 ?
are discussed in more detail in each of the followi % 3 B Xn overview of VCO and

The VCO required 12
which were related to tg

RA compliance issues, most of
lve the VCO issues has been in progress for
facilities: INTEC, TAN, TRA, and PBF.
Axa 2 yStems and RCRA closure of those systems
where the characterlz ion datas onﬁrm that the systems™Were used to store hazardous waste. The open

RCRA closures of hazardoys waste faeflities will be required at INTEC, TAN, TRA, RWMC, and
A related to the VCO actions described above. The RCRA
closures at WROC will be complete byhe end of 2004. The RCRA closures at TAN are scheduled to be
complete by the end of 2006. INTEC will require numerous RCRA closures, the last of which (calcine
storage bins) will not be complete until 2035. The Advanced Mixed Waste Treatment Facility at RWMC
will require RCRA closure after operations have been completed. Specifics on these activities are detailed
in RCRA closure plans, which require approval from the State of Idaho.

The RBESV is based on an assumption of government control of the INEEL. Future land-use
assumptions include the following:

. The INEEL will remain under government management and control. Regardless of future
use of the land now occupied by the INEEL, the federal government has an obligation to
provide adequate institutional controls (e.g., limit access) to areas that pose a significant risk
to human health until that risk diminishes to an acceptable level for the intended purpose.

° To the extent practical, new development to support the INEEL mission will be encouraged
in developed facility areas to take advantage of existing infrastructures. Such redevelopment
will reduce environmental degradation associated with construction activities in previously
undeveloped areas.



. No residential or agricultural development will occur within INEEL boundaries. Grazing and
other controlled activities, such as use by tribes, will be allowed to continue in the buffer
area.

The RBESYV is based on the premise that the INEEL Slte as 1t curren ly existsawill remain intact

EPA guidance and modeled a person
00 years from a baseline date. The baseline

The assessments also €xamined the potential risk to current and future workers and to ecological
receptors. The occupational scengrios modelgd nonintrusive industrial use (i.e., disturbances to 4 ft below
ground surface) without restriction®\ The ¢drrent occupational scenario that was analyzed lasts 25 years
from the present. The future occupational scenarios started 100 years from the baseline date and last

25 years. These conservative scenarios were believed to allow for all impacts of any potential future land

use.

Remedial action objectives (RAOs) were developed in accordance with the National Contingency
Plan and CERCLA RI/FS guidance. RAOs specify contaminants and media of concern, potential
exposure pathways, and remediation goals. RAOs are specific risk criteria that take into consideration the
assumed future land uses at the INEEL. RAOs are developed for specific media (i.e., soil, perched water,
or groundwater). Applicable RAOs for a particular site or group of sites depend on the specific media
involved.

To meet the RAOs, remediation goals are established. Remediation goals establish acceptable
exposure levels that are protective of human health and the environment. These goals generally are
quantitative cleanup levels based upon human health and the environment and are based upon the results
of a baseline risk assessment and evaluation of anticipated exposures and risks for selected remedial
alternatives. A 1 x 10™* (1 in 10,000) cumulative carcinogenic risk or cumulative hazard index of 1 for
noncarcinogenic contaminants, whichever was more restrictive for a given contaminant, was the primary
basis for determining remediation goals for release sites. Remediation goals for contaminated soil are
based on soil concentrations that satisfy the 1 x 10™-carcinogenic-risk goal or noncarcinogenic hazard
index of 1 for current workers, future workers, and residents. Risk-based remediation goals are used to
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verify the effectiveness of the selected remedial action and to determine if additional remedial action is
necessary before closing a particular release site.

Conceptual site models provide, in block diagram form, information rggarding the hazards,
pathways, receptors, and barriers (current and planned) between the hazards/and\receqtors. The
conceptual site models, which were prepared during baseline risk asses mejits and published in approved

receptors. However, there is no current residential use of the INEBYL Si 7o futhie residential Bse
will be allowed. The public is protected from hazards by restricted a §
protected by a combination of administrative procedures, restricted

The eight hazard areas are as follows:

Section 4.1—Sitewide Soil and Groundwater

° Section 4.2—Test Area North

. Section 4.6—Waste Reduction Operations Complex, Power Burst Facility, and Auxiliary

Reactor Area
° Section 4.7—Test Reactor Area,

. Section 4.8—Argonne Nattonal Laboratory-West.
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4.1 Sitewide Soil and Groundwater

This section discusses the Sitewide soil area and groundwater. These areas were included in
WAG 6 and WAG 10 in the FFA/CO. On a Sitewide basis, groundwater conferns related to the Snake
River Plain Aquifer are included in WAG 10. The groundwater portion of this segtiofNprovides a general

discussed in more detail in Sections 4.2, 4.3, 4.4, 4.5, and 4.7.

41.1 Sitewide Soil

facility areas. Remaining occupied or utilized facilities in the Sltew1 e SP i SEEL firing

range (a security force training center), the Experimental Brge 3 istoricakgsite, the entrance
guard gate facilities, and small structures and utility buildx 3 communications
buildings

The consolidation and management of co he INEE at a single location to
prevent exposure of human and ecological recegtors decisions documented in the
Final Record of Decision, Idaho Nuclear T 2 ¢
(DOE-ID 1999b). The INEEL ed Just outside the INTEC facility
fence, was constructed in facility mcludes waste storage and treatment
areas, a landfill, and two/t
landfill (for soil and
CERCLA hazardo v protect the aquifer, located 460 ft below ground, a

which includes the sites of five ssparate experimental reactors that have been deactivated,
decontaminated, and decommissioned.

WAG 10 encompasses the INEEL Site area that falls outside of the other WAGs. Hazards
associated with this area include potential unexploded ordnance (UXO) and associated explosive
contaminants remaining from munitions testing activities. The hazard area is extensive, comprised of
approximately 217,000 acres. As necessary, WAG 10 also encompasses areas beyond the INEEL
boundaries that may have been impacted by INEEL activities. Consequently, WAG 10 comprises a large
area, much of which is uncontaminated.

The Declaration of the Record of Decision for Ordnance Interim Action Operable Unit 10-05
(DOE-ID 1992a), which addressed UXO known or suspected at six sites, was issued in 1992. A
comprehensive investigation was completed in 2001, and the Record of Decision for Experimental
Breeder Reactor-1/Boiling Water Reactor Experiment Area and Miscellaneous Sites, Operable
Units 6-05 and 10-04 (DOE-ID 2002b) was completed in 2002.

The Comprehensive Remedial Investigation/Feasibility Study for Waste Area Groups 6 and 10
Operable Unit 10-04 (DOE-ID 2001a) included a comprehensive analysis of ecological risk information
available from the INEEL WAGs. The purpose of the “INEEL-wide Ecological Risk Assessment”
(DOE-ID 2001a) was to compile information from previous investigations of risk to ecological receptors
performed for each WAG into a summary of the effects of contamination on the environment of the
INEEL as a whole. The information sources used include assessments of the ecologically sensitive areas,
ecological sampling onsite, the breeding bird survey, long-term vegetation transects, radiological biota



studies, air dispersion modeling, biological surveys for sensitive species or habitat, and ecological risk

assessment summaries for the various WAGs. The OU 10-04 ROD (DOE-ID 2002b) concluded that less
than 20% of the habitat present on the INEEL is lost to facility activities, and minimal (de minimus) risk
is expected to the INEEL’s plant and animal communities. However, based gn the multiple uncertainties,

tank that was removed dixig the 1990 tank program. Soil under the tank showed evidence
of leakage. The primary COC is diesel. All of the diesel-contaminated soil was removed,
with the exception of two small areas that could not be accessed because of equipment
limitations. The excavation was backfilled with clean soil (DOE-ID 2001a). The ROD
selected remedy is institutional controls that restrict the site to industrial land use until
discontinued, based on the results of a 5-year review.

. BORAX-01—Leach Pond Associated with BORAX Reactors—This site was used from
1954 to 1964 to collect low-level radioactively contaminated liquid discharges from the
BORAX II through V experiments. In 1984, the pond was backfilled with clean soil, graded,
and reseeded. In 1992, the associated piping and a small volume of underlying contaminated
soil were removed. COCs at the leach pond associated with BORAX II through V reactors
are primarily subsurface metals and radionuclides, with the primary COC being cesium-137.
The ROD selected action is maintenance of institutional controls to prevent exposure to
contaminated soil.

. BORAX-02—Site of Buried BORAX I Reactor—This BORAX I reactor was used between
1953 and 1954 for dozens of stress tests to explore reactor safety. The reactor was
deliberately destroyed in 1954 during a final test designed to determine its inherent safety
under extreme conditions. The excursion was more destructive than had been predicted, and
the steam explosion scattered fuel plate fragments a distance of 200-300 ft. Immediately



following the reactor excursion, a cleanup activity was conducted to physically remove and
reprocess the scattered radioactive material. In 1955, the remaining aboveground structures
were removed, the reactor was buried in place along with surrounding radionuclide-

contaminated soil, and the area contaminated from the excursiopwas covered with 6 in. of

activity at the site will
d current institutional controls

critical removal a¢tion was conducted at the site. Approximately 1,178 yd® of radionuclide-
contaminated soil were removeg‘trom the ditch. Sampling in the summer of 2000 confirmed
that remaining contamiqati as below action levels. The ROD selected remedy is no
further action with institut¥6nal controls. Institutional controls are maintained to prevent
exposure to contaminated soil.

BORAX-09—Entombed BORAX II through V Reactor Buildings—Reactor experiments
were conducted at this site between 1953 and 1964. The site consists of the entombed
belowground structures remaining from the Argonne Experimental Facility (AEF-601),
subfloor concrete foundations and reactor components, and other remaining artifacts of the
BORAX V experiment. Concrete shield blocks seal the AEF-601 pits, trenches, and access
shaft, all of which have been backfilled with soil. A DD&D removal and containment action
was conducted at the site from 1996 through 1997. All remaining aboveground structures
and systems were removed, and the subfloor levels of the reactor building were entombed.
Lead shielding was removed from the BORAX V reactor pit and was sent off-Site for
recycling. The mixed waste streams were incinerated at the Waste Experimental Reduction
Facility. Belowgrade pits and trenches were backfilled with soil. Radioactively contaminated
soil excavated from the head of the BORAX-08 ditch was placed in the reactor building
access shaft. The concrete shield blocks were replaced over these areas. The remaining
reactor building systems, including two reactor vessels (BORAX I, III, IV, and V) and
approximately 780 ft* of materials containing asbestos, were buried in the belowgrade
concrete structure. The reactor vessel was entombed with concrete and buried under clean
soil. The primary COC is cesium-137. The ROD selected remedy is no further action and
institutional controls to prevent unauthorized intrusion into the entombment structures and



buried waste. Institutional controls include warning signs, control of activities (drilling and
excavation), and property lease requirements to control future land use.

OMRE-01—Organic Moderated Reactor Experiment Leach Popd—The leach pond was
used for wastewater disposal from the Organic Moderated Rea¢ eciment reactor. The
reactor operated form 1957 to 1963. The COCs are radigauclides (primarily cesium-137).
The ROD selected remedy is no further action and ingtitutiogal ontrols to/prevent exposure

¢ ingestion and dermal exposure to current and future
workers. Multiple sikgs with potential UXO include:

Ordnance areas

- ORD-03: CFA-633, Naval Firing Site and Downrange Area (including 17 smaller
ordnance sites: ORD-04, ORD-05, ORD-07, ORD-11, ORD-12, ORD-13, ORD-14,
ORD-16, ORD-17, ORD-18, ORD-19, ORD-20, ORD-22, ORD-25, ORD-26,
ORD-27, and ORD-28)

- ORD-09: Twin Buttes Bombing Range

- ORD-01: Arco High-Altitude Bombing Range.

TNT- and RDX-contaminated soil sites

- ORD-15: Experimental Field Station

- ORD-10: Fire Station II Zone and Range Fire Burn Area

- ORD-24: Land Mine Fuse Burn Area



- ORD-08: National Oceanic and Atmospheric Administration

— ORD-06: Naval Ordnance Disposal Area.

4.1.1.2  End State. A map showing the Sitewide soil area at '}
Flgure 4-1blb. A Sltew1de soil conceptual site model for the rlsk by

permanent institutional controls to protect humans from potential contact with UXO. As a result, a
potential variance from the selectgd remedy would be to survey and remediate only those areas that have
planned future activities or where pqtentia})UXO has been identified.

For the explosives sites, TNT and RDX were identified as COCs based on results of the human
health risk assessment. Contamination consists of larger fragments of TNT and RDX that could pose an
explosives hazard and TNT and RDX that have dissolved into the soil, resulting in unacceptable risk from
ingestion and dermal exposure to human health. These sites are to be remediated by 2015. If remediation
is conducted as described in the ROD, it is anticipated that institutional controls will not be required.

The STF-02 gun range will be remediated by August 2018. If remediation is conducted as
described in the ROD, it is anticipated that institutional controls will not be required following
remediation of the site.

All of the BORAX sites are expected to remain under institutional control for radionuclide
contamination past 2035 until the cesium-137 decays to acceptable levels. This is also true for the
OMRE-01 leach pond site.

It is also anticipated that institutional controls will remain in effect for the EBR-08 Fuel Oil Tank
site past 2035.

Although no remedial action is required for the Juniper Mine, there is significant uncertainty as to
the explosive characteristics of the buried material. Institutional controls will therefore remain in effect
past 2035.



The ICDF will be closed in accordance with the substantive and applicable requirements of the
Hazardous Waste Management Act (HWMA) and RCRA. Closure requirements will include access
restrictions to prevent intrusions into the closed area. Access restrictions, institutional controls,
monitoring, and maintenance will remain in place for as long as the contents/f the landfill remain a threat
to human health or the environment if uncontrolled.

The ROD selected remedy for the UXO sites requires a surw
square miles) that may contain UXO. A potential variance would b,
UXO has been identified through other activities or where remediatis
planned activities. UXO poses a physical danger through the possibili
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Table 4-1a. Summary of exposure media and ingestion routes for Idaho National Engineering and
Environmental Laboratory functional groups.

Receptor

Surface
Soil

Subsurface
Soil

Vegetation

Prey Consumption

Sediment /\hwenebrates

Mammals

Birds

Amphibians (A232)
Great Basin spadefoot toad

Avian herbivores (AV122)
Mourning dove

Avian (aquatic) herbivores (AV143)
Blue-winged teal

Avian insectivores (AV222)
Sage sparrow

Avian carnivores (AV322)
Loggerhead shrike
Ferruginous hawk

Avian carnivores (AV322A)
Burrowing owl

Avian omnivores (AV422)
Black-billed magpie

Mammalian herbivores (M
Mule deer

Mammalian herbivores
Pygmy rabbit

Mammalian insectivores (M210%

Townsend’s western
big-eared bat

Mammalian carnivores (M322)
Coyote

Mammalian omnivores (M422)
Deer mouse

Reptilian insectivores (R222)
Sagebrush lizard

Plants

X

X
X
X

o

X
X
X
X
X
X

X
X

T T

X

XXX X

XXX X

T T T I
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Narrative for Figure 4-1a2b Sitewide Soil Conceptual Site Model—Current State

In the Sitewide soil hazard area, Sites EBR-08, Borax-01, Borax-02, Borax-08, and Borax-09 have
been remediated. No further action is planned for these sites or for OMRE-0Aand ORD-21. Remedial

ordnance areas, which contain potential UXO and soil contaminated
Institutional controls are in place for all of the sites listed above, sg

further action is needed.

Workers are protected frow direct expgs
controls. These controls inctide posj
work control processes used toNd
activities.

re to radionuclide contamination through institutional
g of signs at contaminated sites, radiological training, and
efitify hazards and mitigation measures for planned work

3. Some UXO has been removed at some of the higher-risk ordnance sites. However, the majority of
the areas with potential UXO have not been surveyed or cleaned up. In addition, the Juniper Mine
site (ORD-21) contains buried explosive material.

Institutional controls are in place to protect workers and the public from inadvertent contact with
explosive materials. The entire INEEL Site has restricted access to prevent intrusion by the public.
Workers are protected through posting of signs at contaminated sites, by recording contaminated
sites in the Site institutional controls database, and through the work control process used to
identify hazards and mitigation measures for planned work activities. The Juniper Mine has
institutional controls in place, including visible access restrictions (warning signs) and work control
processes to prevent drilling and excavation.

4. Institutional controls to protect the public include site access restrictions and warning signs.
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Buried reactor components are found at BORAX-02 and BORAX-08. The BORAX-02 reactor and
contaminated soil were buried in place, and an engineered barrier was constructed over the site.
The BORAX-09 reactor was entombed with concrete and buried under clean soil. Long-term
institutional controls, including visible access restrictions (warning sigrs) and work control

decays to acceptable

risk-based levels.

The entire INEEL Site has restricted access to prevent int ible access

restrictions (warning signs) are in place at sites with instititi
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INEEL Sitewide Soil Hazard Areas - Risk-Based End State
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Figure 4-1b1b. Sitewide soil map—risk-based end state.
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Narrative for Figure 4-1b2b Sitewide Soil Conceptual Site Model—Risk-Based End State

Remedial actions will be completed for the STF-02 gun range, which has lead contamination. The
selected remedy is excavation of contaminated soil and disposal in the [ICDFnLead that can be recovered
from the soil will be recycled off-Site or treated before disposal. If the ROD/sels¢tedremedy is

in the Site institutional controls database, and through thé
and mitigation measures for planned work activities.

1. ORAX-02, BORAX-09, and
tional controls will be required at
from direct exposure to radionuclide
ork coiptrol processes used to identify hazards and
2. glace at some of the higher-risk ordnance sites. In

addition, cleanup o
completed. The ORD-
135 ft below ground.

DX sitgs to appropriate and approved levels will have been
ine site will still contain buried potentially explosive material

Institutional controls will be requifed at the ordnance areas and the Juniper Mine to protect workers
and the public from inadvertent contact with explosive materials. The INEEL Site will continue to
have restricted access to prevent intrusion by the public. Workers will be protected through posting
of signs at contaminated sites, by recording contaminated sites in the Site institutional controls
database, and through the work control process used to identify hazards and mitigation measures
for planned work activities. The Juniper Mine will continue to have institutional controls in place,
including visible access restrictions (warning signs) and work control processes to prevent drilling
and excavation.

3. Some radionuclide-contaminated soil will remain at BORAX-01, BORAX-02, BORAX-09, and
OMRE-01. Although no further action is needed, long-term institutional controls will be required
to protect the public from exposure at these sites. The entire INEEL Site has restricted access and
use to prevent intrusion by the public. Visible access restrictions (warning signs) are in place at
sites with institutional controls.

4. Buried reactor components are found at BORAX-02 and BORAX-08. The BORAX-02 reactor and
contaminated soil were buried in place, and an engineered barrier was constructed over the site.
The BORAX-09 reactor was entombed with concrete and buried under clean soil. Long-term
institutional controls, including visible access restrictions (warning signs) and work control
processes to restrict drilling and excavation, will be required while the cesium-137 decays to
acceptable risk-based levels.
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4.1.2 Groundwater

Past and current activities at the INEEL, including reactor research, nuclear fuel reprocessing,
nuclear waste storage, and other nuclear research, represent real or perceivedntisks to the eastern Snake

Currently, approximately 290 wells are yged to monitor the aquifer and perched water beneath the
INEEL. DOE and the U.S. Geological Survey monitor the wells to satisfy various site-specific program
objectives, while a few wells are monitorgd independently by smaller programs (e.g., ANL-W and the
State of Idaho Oversight Program). The‘wells are monitored as often as quarterly, ranging to annually,
depending upon the data needs.

WAG 10 includes regional aquifer concerns related to the INEEL that cannot be addressed on a
WAG-specific basis. To address Sitewide groundwater issues and potential new sites, OU 10-08 was
added under WAG 10. Information from the OU 10-08 investigation will be used to develop a baseline
for groundwater information for institutional control and monitoring at the INEEL.

4.1.21 Current State. Figure 4-1alc shows the current extent of plumes at the INEEL. Only those
constituents above the Idaho Groundwater Quality Standards (or MCLs) for each facility are plotted.
These plumes have generally reached a state of equilibrium with natural processes of diffusion,
dispersion, sorption, and decay and appear stagnant or, in the case of tritium (caused by radioactive
decay), appear to be retreating. The outermost contour value and constituent for each plume are listed in
Table 4-1b. Discussions of plumes at the scale of individual facilities can be found in the following
sections. In addition to the plumes shown, one monitoring well at INTEC is above MCLs for
technetium-99, and two monitoring wells at CFA are above MCLs for nitrate. These are further discussed
in Sections 4.3 and 4.5.
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Table 4-1b. Idaho National Engineering and Environmental Laboratory Sitewide groundwater plumes—
current state outermost contour values and constituents.

Contoured Value

Outer Edge of Plume
Facility Contaminant axi ontaminant level)
WAG 1 Test Area North Trichloroethen
WAG 2 Test Reactor Area Chromium
WAG 3 Idaho Nuclear Technology and Strontium-90
Engineering Complex
WAG 7 Radioactive Waste Management Carbon tetg Il 5 ug/L
Complex
WAG = waste area group m

%EC, @, aj WMC. Contaminated

ySed\for Human consumption,/and, therefore, the distribution

Contaminated perched water has been iddntifiey
perched water exceedlng MCLs W111 not be

with contaminated percheg oveor isolatg the sourceof surface water contributing to the
perched zone. Uncontagainated perched water ue to be present because of the influence of the
Big Lost River.

4.1.2.2 End State. Althotg EEL Site is expected to be completed by 2035,

remediation of the aquifsg at somexsites is ¢xpectef to continue beyond that date. CERCLA decisions and
selection of remedies haveeen based o contaminants above MCLs remaining in the aquifer by 2095.
CERCLA 5-year reviews willNge conducted to gvaluate progress toward the RAOs. If trends indicate that
the RAO may not be achieved, additional repa€diation actions may be identified as required by CERCLA.
There are no plumes shown on Figuxg 4-111¢ because no modeling has been conducted to predict the
condition of groundwater contaminatiow'in 2035, and all COCs are expected to be below MCLs at the
points of compliance by 2095. Ability to reduce COCs below MCLs was one of the considerations used
to select the CERCLA remedies.

4.1.2.3 Variances. No potential variances related to groundwater remediation have been proposed.
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4.2 Test Area North

Test Area North (TAN) was established in the 1950s by the U.S. Air Force and Atomic Energy
Commission Aircraft Nuclear Propulsion Program to support nuclear-power¢d aircraft research. TAN is
located approximately 50 miles northwest of Idaho Falls in the northern portion af tf&INEEL and extends
over an area of approximately 12 square miles (see Figure 4-2). TAN 45 co posed of twy active
operations areas: the Contained Test Facility and the Technical S Racth

Action, Operable Uny I 07B D 2001b) Thsge i
for the Record of Deci. the Testrea Norxh Operab

Figure 4-2. Aerial view of the Technical Support Facility at Test Area North with the Contained Test
Facility in the background.
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4.21 Current State

Sites addressed in the OU 1-10 ROD (DOE-ID 1999a) include tanks, spills, pits, and disposal sites.
Surface and subsurface contaminants include radionuclides (cesium-137, cobalt-60, strontium-90, and
uranium isotopes), metals (barium, cadmium, chromium, mercury, and silver), aad YQCs (benzene,
toluene, ethylbenzene, xylene, and trichloroethene [TCE]). A map shgwing/current hazagds at TAN is

compounds (e.g., polychlorinated bighenyts), and radionuclides (e.g., cesium-137, cobalt-60, strontium-
90, and various isotopes of plutonium ¥Md uranium) (Blackmore et al. 1997; INEEL 1994). The proposed
remedy will include removal and treatment of VOCs and semivolatile organic compounds by chemical
oxidation; stabilization of the tank contents; removal of the tanks and piping; and disposal of the tank
contents, tanks, and piping at the ICDF. The contaminated soil will be excavated and disposed of at the
ICDF. The excavation will be backfilled and recontoured. Institutional controls consisting of signs, access
controls, and land-use restrictions may be established and maintained depending on the results of
postremediation sampling.

For the PM-2A Tank Contents and Contaminated Soils (TSF-26), the selected remedy is soil
excavation, tank content removal and treatment (if needed), and disposal. This will include removal of the
tanks and contents and disposal at the ICDF. TSF-26 remediation includes excavation of contaminated
soil and disposal at the ICDF and backfill, contouring, and revegetation of the area. Institutional controls
consisting of signs, access controls, and land-use restrictions may be established and maintained
depending on the results of postremediation sampling.

For the soil contamination area (TSF-06, Area B), the selected remedy is excavation and disposal.
Surface soil at this site was contaminated by windblown radioactive particles from the contaminated soil
at the PM-2A Tanks site. The COC is cesium-137. This will include excavation of the contaminated soil;
disposal at the ICDF; and backfill, contour, and revegetation of the area.
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For the TAN Disposal Pond (TSF-07), the selected remedy is limited action, which included soil
sampling at the end of use to determine the levels of cesium-137 present. The pond is currently in use and
will undergo assessment when operations cease. Although contamination was left in place, it will
naturally decay to acceptable levels within the 100-year institutional control period. Maintenance of
existing institutional controls and environmental monitoring will continue until'097+p allow the
remaining cesium-137 to decay to acceptable levels.

disposal at the ICDF; and backfill, recontour, and revegetation.
after remediation.

For the WRRTF Burn Pits (WRRTF-01), the remediation will

cap over Burn Pits II and IV with revegetation and institutiona ¢ presence of

asbestos above action levels. The remedy also includes plg s S itsymonuments. Pits |
and III no longer require remediation (soil covers) or ingfitutig nd ax¢ chafiged to no action
sites.

6 4 06, Area B, contaminated
soil area, the TSF-07 TAN Disposal Pond, thé s soil contamination, the TSF-
26 PM-2A Tanks soil contamination area, énd the T n addition, there are three sites
(WRRTF-01 Burn Pits, TSp<03 Burn ealthat contain contaminants (i.e.,
cesium-137, asbestos, and petroleum hydrogarbqns) at cdgcentrations greater than regulatory limits Four
currently operational curity Storage Area Buildings TAN-647 and TAN-
648 and Pads, TA iquid Waste Treatment and

a reactor vessel that is buried inside a~glt located more than 10 ft below ground surface. The primary
contaminants for this site are assumed to be cesium-137, cobalt-60, and strontium-90. The second site is
IET-04 (the buried IET Stack Rubble Site), where contamination is fixed to the surfaces of stack rubble
that also is buried greater than 10 ft below ground surface. The contamination at these two sites is not
predicted to migrate away from the buried material, so it is not expected that humans or ecological
receptors will be exposed to it.

Two other release sites, TSF-09 and TSF-18 (the V-Tanks) and TSF-26 (the PM-2A Tanks),
contain highly contaminated liquid and sludge waste. These tanks were part of a system that collected and
treated radioactive liquid waste from TAN operations, beginning with the Aircraft Nuclear Propulsion
Program in the 1950s and early 1960s. The tanks contain various amounts and concentrations of
radionuclides, organic compounds (including polychlorinated biphenyls), and inorganic compounds
(including metals, such as mercury). There is no evidence that contamination has leaked from the tanks;
however, the soil surrounding the tanks was contaminated by waste spilled during tank transfer
operations.

A conceptual site model was developed as part of the Comprehensive Remedial
Investigation/Feasibility Study for the Test Area North Operable Unit 1-10 at the Idaho National
Engineering and Environmental Laboratory (Blackmore et al. 1997) and the Comprehensive Remedial
Investigation and Feasibility Study Supplement for the Test Area North Operable Unit 1-10 at the Idaho
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National Engineering and Environmental Laboratory (DOE-ID 1998a). This model, which has been
updated to reflect 2003 conditions, is shown in Figure 4-2a2a.

The OU 1-07B ROD (DOE-ID 1995d) addresses remedial action for the TSF injection well
(TSF-05) and surrounding groundwater contamination (TSF-23). The TSF injection well was used from

. TSF-05 Injection Well—The COCs are trichloroethene, other volatile organics, and some
radionuclides.

° TSF-06, Area 1, TAN/TSF Soil Area, soil area—The COC is radionuclides. The
radionuclides include cobalt-60, cesium-137, thorium-232, and uranium-238.

° TSF-06, Area 5, TAN/TSF Soil Area, Radioactive Soil Berm—The COC is radionuclides,
including cobalt-60 and cesium-137.

° TSF-06, Area 11, TAN/TSF Soil Area, TSF-06 Ditch—The COC is radionuclides, including
cobalt-60, cesium-137, and europium-154.

° TSF-06, Area B, TAN/TSF Soil Area, soil area—The COC is cesium-137.
. TSF-07 Disposal Pond—The COC is cesium-137.

. TSF-08 Heat Transfer Reactor Experiment I Mercury Spill Sites 13B and 13C—The COC
is mercury.

. TSF-09 TSF Intermediate-Level (Radioactive) Waste Disposal System—The COC is
cesium-137.

. TSF-10 Drainage Pond—The COCs are metals and radionuclides.
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° TSF-18 Contaminated Tank Southeast of Tank V-3—The COC is cesium-137.

. TSF-23 Contaminated Groundwater Beneath TSF—The COCs are trichloroethene, other
volatile organics, and radionuclides, including strontium-90, hyficogen-3, cesium-137, and
uranium-234.,

) TSF-26 PM-2A Tanks—The COC is cesium-137.

TAN also has a number oKtanks and ogifer items identified as requiring characterization or closure
under RCRA as identified in the VEQ between the Idaho Department of Health and Welfare and the
DOE. RCRA closure is the required adtion for TAN-616 Low-Level Radioactive Waste System (VCO
number TAN-008) and tanks identified in VCO number TAN-005, including TAN-020 Heat Transfer
Reactor Experiment Mercury Contamination Sump (Loss-of-Fluid Test Facility) and TAN-031 TSF
Demineralized Water System.

4.2.2 End State

Facilities at TAN will be closed to industrial standards. By 2024, all facilities at TAN with no
identified future use will be removed. WRRTF will be deactivated and decommissioned by 2008. The
bulk of the Loss-of-Fluid Test Facility will be deactivated and decommissioned by 2022. TAN-607 Hot
Shop will be deactivated by 2012 and decommissioned by 2018, with all remaining decommissioning at
TAN completed by 2024 (not including NE-owned buildings). Items that pose no threat to occupants or
that provide utilities to occupants will remain. These include roads, railroad tracks, drainage wells,
drainage ponds, electrical substations, parking lots, paved lay-down areas, concrete or asphalt pads,
fences, utility poles, utility lines, foundations below grade, uncontaminated underground piping, and
berms. A map showing the risk-based end state for TAN is shown in Figure 4-2b1. TSF-39 (TSF-39
Transite [Asbestos] Contamination) will require institutional controls past 2035, but is not shown on the
map because it is located too far from the other TAN facilities to be visible on the map.

Remediation of sites under the OU 1-10 ROD (DOE-ID 1999a) is planned to be completed by
2008, with the exception of potential contaminated soil under buildings or structures (i.e., collocated
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facilities). For example, the V-Tank contents, tanks, and associated piping will be removed, and the
surrounding soil will be excavated and disposed of. The TSF-07 Disposal Pond, the TSF-09 and TSF-18
V-Tanks soil area, the TSF-26 PM-2A Tanks soil area, the WRRTF-01 Burn Pits, the TSF-08 Mercury
Spill Area, the TSF-10 Drainage Pond, and the TSF-39 TSF Transite Contannpation Area may require
institutional controls beyond 2035, depending on results of the 5-year reviews. A risk<based end state
conceptual site model is shown in Figure 4-2b2a.

By 2035, active remedlal action of the contaminated grou dwatey pluie at TAN expected to be

etClean water back into the aquifer.
Monitored natural attenyati Qg occurring bacteria to break down the

shown in Figure 4-2b2b. Aqalysis of\groyadwater/ data collected from 1989 to 1997 provided the basis for
recommending monitored natyral attentation. By comparing TCE concentrations in the distal zone to
those of two other contaminantsi\tetrachloroetfiene and tritium, it has been determined that TCE is
degrading at a rate that will meet cleanup objectives. Monitoring data will be evaluated to verify that the
aquifer will be restored by 2095.

4.2.3 Variances
A potential variance related to contaminated soil at TAN is discussed in Table 5-1. The ROD
selected remedy was based on scenarios that included residential receptors after 100 years. It is proposed

that an evaluation be conducted to determine the level of cleanup that would be required to protect
occupational receptors, assuming no future residential use of the TAN site and surrounding area.
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Narrative for Figure 4-2a2a Test Area North Conceptual Site Model—Current State

The OU 1-10 ROD (DOE-ID 1999a) addresses remedial actions for eight identified release sites
within TAN that may present an imminent and substantial endangerment to hyman health and the
environment. To date, characterization activities and removal of approximately™§32 x’ of contaminated
soil have been performed.

The steps taken to mitigate or remove these hazards are as/follows:

1. Sites that present an unacceptable risk to human health and\
controls, and access is restricted. The entire INEEL Site has
by the public. Workers are protected through posting of signs
contaminated sites in the Site institutional controls datgbas

3. The V-Tanks buried at TSF~Q9/18 apd the PM-2A Tanks buried at TSF-26 are currently
administratively controlled. Thegifes are fenced and posted with signs that identify them as
CERCLA sites. Entry into the sites requires radiological control precautions. The purpose of these
controls is to keep worker exposures as low as reasonably achievable and to prevent the spread of
contaminated soil. As-low-as-reasonably-achievable controls reduce occupational risks at these
sites to acceptable levels. Risks from the tank contents were not evaluated in the WAG-1 OU 1-10
Comprehensive Remedial Investigation/Feasibility Study Baseline Risk Assessment Technical
Memorandum (Burns 1995) because there is no evidence to indicate that the tanks have ever
leaked. Therefore, potential pathways to receptors are not shown on the conceptual site model.
Liquid-level measurements track the fluid levels in tanks V-1, V-2, and V-3. Tank contents were
included in the site’s feasibility study evaluation because they are so highly contaminated that they
would produce unacceptable human health and ecological risks if they were to escape into the
environment.
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Narrative for Figure 4-2a2b Test Area North Groundwater Conceptual Site Model—Current State

To implement the in situ bioremediation process, sodium lactate is injected into the aquifer to
stimulate naturally occurring microbes in the subsurface to digest and break down contaminants. Pump-
and-treat technology is used to extract contaminated groundwater from the gquifer, tyeat it to remove
hazardous constituents, and reinject clean water back into the aquifer. Monijtored naturakattenuation takes

1. In situ bioremediation in the hot spot, pump and treat in the medial zone, and monitdred-fatural
attenuation in the distal zone. Occupational access will beTestti i yletion of the
remediation is verified by postremediation sampling: i Site has\gestricted access to

3 1 igns At contaminated

ge, and through the

planned work activities.

work control process used to identify hazards\ang§ mjtrgafion sures fop

4-37



8¢

Test Area North = Risk-Based End State

SF 0818

* ) _WRATF 01

Legend
L] Dbsarvaton Wall

Fances
Rermairing Acads
L]
- R aeas of Concam Sods
Ll
~_ e
L

" 1:95,000 Ociober &, 2003

"*' -] 0.25 nE 1 it
| i L i | i L i ]

Draft

Gom-37

Figure 4-2b1. Test Area North map—risk-based end state.



6¢v

Release Exposure Exposure
Sources Mechanisms Pathways Routes Receptors

———— Suspension ————--——-—-———————= Ajf ——————-—-———-———————» [nhalatonof __________________}] °
Fugitive Dust

i
|
| Surface Soil | ® |

I .
| ogi e it ~ Volatilization— - - - === == — == — - - Ar ——f-X---z------- = Inhalationof ——— - - ™
| 0-8in. bgs | : VOCs and SVOCs
____________ H
| Soil Ingestion = == -,
lem e e - °
1
Dermal Contact — -
mo oo .
: gfﬂ? %%SSO” —m~ -------- = External Radiation === -—---- Digct Exposure — — - ———————————__ - o
L
@ .
4ter Ingestion - — — ———— - -
1
Ponds f———— Infiltraton —————— & . !
Inhalation of === ======- 1
VOCs and SVOCs !
Lo - o
; ]
Surface and —_— Ingestion of = = = == == —— = 1
Subsurface Soils Infiltration Homegrown Produce !
Dermal Contact —=—-—--—~- !

Inhalation of = = - - - - - ®
Fugitive Dust

Inhalationof ———=—————————————— - @
VOCs and SVOCs

: Surface Soil Soil Ingestion - - -—
1
1

0-10 ft bgs i e - e
Dermal Contact - -+

Direct EXpOSUre = — = = = = = = = == = — = — = .

[ ]
|m——————— > Ingestionof ~ —T=T~"T—-T-------=- -l e
I V-Tanks and Homegrown
| PM-2A Tanks Produce g 9
____________ 2} A
o =
@D el
Key 2 Z
L
— 8
L ____1 Source removed
[ Source partially remowed
—— Active transport, uptake, or exposure pathway
----- = Blocked or eliminated transport, uptake, or exposure pathway
@ === Engineered barrier or administrative control - sequentially numbered
G1001-15

Figure 4-2b2a. Test Area North conceptual site model—risk-based end state.

SVOC = semivolatile organic compound



Narrative for Figure 4-2b2a Test Area North Conceptual Site Model—Risk-Based End State

Remediation of all sites under the OU 1-10 ROD (DOE-ID 1999a) is planned to be completed by
2008, with the exception of potential contaminated soil under buildings or styyctures (i.e., collocated
ill ¢ removed, and the

88 Mercury Spill
Area, the TSF-10 Drainage Pond, and the TSF-39 Transite Conta ain under

institutional control beyond 2035 depending on results of the 5-y¥¢

1. For the Surface Soil (0—6 in. bgs) contamination area (j.€7; 76,9 he selected remedy is
excavation and disposal. This will include excavation of the contaminated soil; Yisposal at the

revegetation of the aped. § i ilMe+emoved breaking the pathway by

2 -10 ROD (DOE-ID 1999a) selected remedy for
some Surface g
action with igstitutiong These sites axg posted and restrict occupational access and use.

Pond. The OU 1-100OD (DOE-ID/1999a)/selected remedy for these sites was limited action or no
further action with institutional ¢entrols, since cesium-137 will decay to less than unrestricted
land-use concentrations within 100 years. The sites are posted and have restricted access and use.

4, For the Surface Soil (0-10 ft bg)ontamination areas (e.g., LOFT-12 and TSF-06, Area 1), the
selected remedy is excavation and disposal. This will include excavation of the contaminated soil;
disposal at the ICDF; and backfill, contour, and revegetation of the area. The source of
contamination will be removed breaking the pathway by which a future receptor may be exposed.
The Surface Soil (0—10 ft bgs) site that may require institutional controls beyond 2035 is the TSF
Mercury Spill Area, where it was reported that mercury leaked onto the ground and railroad
system. This site was selected for a potential phytoremediation treatability study under WAG 10. In
the Explanation of Significant Differences for the Record of Decision for the Test Area North
Operable Unit 1-10 (DOE-ID 2003b), Pits I and III no longer require remediation (soil covers) or
institutional controls and are changed to no action sites. The remedy for Pits II and IV has been
changed to native soil cover, and the COC is asbestos.
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For the V-Tanks buried at TSF-09/18 and the PM-2A Tanks buried at TSF-26, the proposed
remedy is soil and tank removal, ex situ treatment of tank contents, removal of ancillary lines and
surrounding soil, and disposal. Institutional controls consisting of signs, access control, and
land-use restrictions may be established depending on the results of sampling activities. Risks from

because there is no evidence to indicate that the tanks have ¢
pathways to receptors are not shown on the conceptual sitg
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Narrative for Figure 4-2b2a Test Area North Groundwater Conceptual Site Model—Risk-Based
End State

By 2035, active remedial action of the contaminated groundwater plume st TAN is expected to be
complete. However, monitoring and maintenance of the residual plumg and/instititionakcontrols will

continue as part of the monitored natural attenuation remedy until § Rlume reacghes the RAOs
identified in the Fiscal Year 2001 Record of Decision Amendmenf for the nical Support Facility
Injection Well (TSF-05) and Surrounding Groundwater Contamiyation ; ous No
Action Sites, Final Remedial Action, Operable Unit 1-07B (DOE- frame identifyed for

1. and instituti 3 il continue as part

identify hazards and mitigation meagures for planned wqrk activiges.
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4.3 Idaho Nuclear Technology and Engineering Center

Situated in the south-central portion of the INEEL, the Idaho Nuclear Technology and Engineering
Center (INTEC) has been in operation since 1952 and historically has been g'wganium reprocessing
facility for defense projects. Irradiated defense nuclear fuel was processed t¢ recayerwnused uranium.

Past disposal practices, once considered acceptable, ha | o be potentially detrimental
to the environment. Over past decades, radioactivity and g | processing
¢ . Perched water

or common contaminagt sourcesand a single remedy idefitified for all release sites within a given group.

With the exception Of the tankMargy, INTE(L is currently being remediated under Final Record of
Decision, ldaho Nuclear Technology and Enginéering Center, Operable Unit 3-13 (DOE-ID 1999b). The
majority of INTEC CERCLA retsgdial actiog'information provided in this section is derived from this
ROD or the Comprehensive RI/FS fsg the fdaho Chemical Processing Plant OU 3-13 at the INEEL—Part
A, RI/BRA Report (Final) (Rodriguez &val. 1997), which preceded the ROD. As will be discussed in more
detail to follow, INTEC also will be remediated under OU 3-14 RI/FS and ROD documentation (yet to be
completed) for the tank farm soil release sites. Other sources of information include the Final
Environmental Impact Statement (DOE 2002b) and the Performance Management Plan (DOE-ID 2002a).

For INTEC release sites that pose a potential threat to both human health and ecological receptors,
it is assumed that remedies selected to protect human health also will address ecological risks. The
OU 10-04 ROD (DOE-ID 2002b) determined that no additional actions were needed at WAG 3 sites to
protect ecological receptors.

INTEC land-use assumptions used to develop the risk-based RAOs were based on industrial use
until 2095, with loss of federal control and potential residential use thereafter. The human health RAOs
developed for seven specific groupings of soil and groundwater release sites at INTEC are specified in the
Final Record of Decision, Idaho Nuclear Technology and Engineering Center, Operable Unit 3-13
(DOE-ID 1999b).

4.3.1 Current State

The current mission of the plant is to receive and store spent nuclear fuel and to store and treat
radioactive and mixed waste.
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There are approximately 129 buildings, 9 temporary buildings, 4 trailers, and 177 structures in the
plant area. The types of buildings include administrative, maintenance, process, storage, laboratory, and
special use and comprise roughly 1,217,631 ft*. The condition of the buildings and structures generally
corresponds to their age. The average age of the buildings and structures is 20 years. Figure 4-3 illustrates

the current layout of the INTEC physical plant. . |

current state and illustrate the currently existing
buildings, structures, areas 0f contamihated surfgce soil, an existing HWMA/RCRA postclosure landfill

unit (CPP-633), and buildings aqd structures.

The conceptual site model, which Jas been updated to reflect conditions in 2003, is included as
Figure 4-3a2. The seven groups and major elements of the risk-based remediation alternatives or interim
actions pursuant to the ROD are described below.

4.3.1.1 Tank Farm Soil Interim Actions. Tank farm soil was contaminated as a result of historic
spills and leaks from piping and valve boxes during transfers of liquid high-level waste. No evidence has
been found to indicate that any of the tanks have leaked. Based on results of drilling and sampling, the
extent of contamination has been found to extend to the soil-basalt interface at approximately 45 ft below
ground surface. COCs identified at concentrations above risk-based levels include cesium-137, europium-
154, plutonium-238, plutonium-239, plutonium-240, plutonium-241, strontium-90, technetium-99, and
uranium-235. Some soil within the tank farm contains high levels of radioactivity, which present risks of
potential leaching and transport of contaminants to the perched water or the aquifer. If the soil is
disturbed, it could present a risk of direct radiation exposure to workers or the public. It is estimated that
contaminated soil at the tank farm comprises 95% of the contaminant inventory at INTEC. Limited site
investigations have been conducted at these sites because many of the spill areas are located in
operational and radioactive areas.

Because current information regarding the nature and extent of tank farm contamination is

inadequate to support selection of a final remedy, a separate RI/FS for the tank farm is planned. The tank
farm is now referenced as OU 3-14, and remedial actions will be integrated with RCRA closure

4-45



requirements. Interim actions to minimize contaminant migration from the tank farm are specified in the
OU 3-13 ROD (DOE-ID 1999b) and are summarized in the following paragraph.

Access to the tank farm has been restricted by way of institutional confols to control exposure to
workers and prevent exposure to the public. Implementation of surface watet controls.is under way to

available. Knowledge of the processes and waste strea
or spill volumes were used to determine the types and ¢
these sites. COCs identified at concentrations abgye\ri

contaminated soil. Currently, bi\ldings CPP-601, CPP-627, and CPP-640 are in the deactivation planning
phase. There are also a number of RCRA c¢lOsures in these facilities. All of these activities are scheduled
to be completed by 2012.

4.3.1.3 Other Surface Soil. The other surface soil sites generally consist of soil contamination that
resulted from inadvertent spills and leaks of radioactive waste, decontamination solutions, spent fuel
storage water, storage of radionuclide-contaminated equipment, fallout from past emissions, and other
plant-generated wastewater. Based upon the results of drilling and sampling, contamination generally
occurs in the upper few feet of the soil, though some sites have contamination that extends to the surface
soil-basalt interface at a depth of about 40 ft. Because of the generally small area and contaminant mass
of most release sites, quantities of the following COCs are not believed to pose a significant threat to
groundwater: americium-241, cesium-137, cobalt-60, europium-152, europium—154, plutonium-128,
plutonium-239, plutonium-240, plutonium-241, strontium-90, uranium-235, mercury, lead, and
chromium. The principal threat to human health is by external exposure to radionuclide COCs identified
at concentrations above risk-based levels.

The purpose of the selected risk-based remedies is to prevent external exposure to radionuclides at
these sites. The selected remedial action, which includes removing contaminated soil and debris above the
1E-4 risk level, was based on an assumption of potential residential use in 2095 and beyond.
Contaminated soil and debris that meet waste acceptance criteria will be disposed of at the newly
constructed ICDF. The excavation will be backfilled with clean soil. To prevent inadvertent occupational
exposure to radionuclides remaining at the release sites following remediation, the sites will be surveyed,
and contamination left in place will be recorded for institutional control purposes.
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4.3.1.4 Perched Water. Perched water at INTEC occurs at depths ranging between 100 and 420 ft
in the basalt and the sedimentary interbeds beneath the facility. The perched water originated from local
recharge by infiltration from sources such as precipitation, the Big Lost River, the former INTEC
percolation ponds, the sewage treatment ponds, and lawn irrigation inside thefacility fence. The perched
water has been contaminated by downward transport of COCs, including trifiumy iodige-129, and

however, perched water does pose a threat as a contaminant trans | v Thegefore, a
response action is necessary to minimize or eliminate the transpo ;

aStewater released to the aquifer were
f the total contaminant activity, and lesser amounts of
, otium-99. The injected wastewater also contained
sodium, chloride, and other nsaradioact{ve chenficals.

Subsequent contaminant migxation s produced a large contaminant plume in the aquifer that
contains relatively low concentrations\of'tritium, strontium-90, iodine-129, and technetium-99 extending
south of INTEC. As of 2003, only strontium-90 and technetium-99 still exceed MCLs in the aquifer at
one or more monitor wells. Figure 4-3alb shows the current extent of the INTEC strontium-90 plume that
exceeds MCLs. In May 2003, technetium-99 above MCLs was detected in a single monitoring well,
located in the northern part of INTEC inside the fence line. The source of the technetium-99 has not yet
been determined. Work is under way to evaluate technetium-99 in the groundwater.

The remedy specified in the Final Record of Decision, Idaho Nuclear Technology and Engineering
Center, Operable Unit 3-13 (DOE-ID 1999b) was institutional controls with monitoring and contingent
remediation. Institutional controls are currently in place, and groundwater monitoring is being performed
to ensure that the RAOs for the aquifer are met by 2095, as required. Concentrations are declining for all
of the Snake River Plain Aquifer COCs identified in the OU 3-13 final ROD (DOE-ID 1999b). Five-year
reviews will be conducted as required under CERCLA to assess the effectiveness of the selected remedial
alternative. The first 5-year remedy effectiveness review for OU 3-13 is due in October 2005.

4.3.1.6  Buried Gas Cylinders. Awaiting cleanup, site CPP-84 is located outside the current
INTEC security fence. The site consists of a buried trench where approximately 40 to 100 compressed gas
cylinders were previously disposed of. Gases in the cylinders may include acetylene, compressed air,
argon, carbon dioxide, helium, nitrogen, or oxygen. These gasses do not pose a human health risk but are
considered a safety hazard because ruptures of the cylinders could lead to personal injury, fire, or
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explosion. The buried cylinders pose a safety hazard to inadvertent intruders (i.e., back hoe operators or
drillers). However, institutional controls are in place to protect workers and the public.

The selected remedy pursuant to the ROD includes removing gas cylinders using a contractor
specializing in gas cylinder removal; treating cylinder contents, if necessaryf and regxcling or disposing
of empty gas cylinder containers. The agencies may elect to pursue a contingent rétmedixof capping in

concrete vault containing an abandoned liquid mixed-waste storags
of sludge. Although there were spills within the tank vault and pu
contamination exists under SFE-20. The major threat posed by the y
potential release to underlying soil, subsequent leaching and tra of cdptaminangs to the aquifer, and
subsequent exposure of future groundwater users to radiomdclides throtgh ingestion. Preliminary

alternative includes:

. Removal and onsite treatmer § gite disposal of the tank and its
contents

4.3.1.8 Other Idaho Nuclear Fechnology and Engineering Center Closure
Requirements. For the past several years, efforts have been under way to consolidate spent nuclear fuel
from various INEEL locations to INTEC. Spent nuclear fuel is currently stored in dry storage facilities, as
well as in a modern and compliant fuel storage basin. The Settlement Agreement (DOE 1995) requires
that all spent nuclear fuel be shipped to an off-Site repository by 2035.

Calcined high-level waste is safely and compliantly stored in calcine storage bins at INTEC. The
Settlement Agreement (DOE 1995) requires that the calcine be ready for shipment to an off-Site
repository by 2035.

The Waste Calcining Facility (WCF) (CPP-633) treated acidic aqueous waste generated from the
reprocessing of spent nuclear fuel. In 1998, the WCF was closed with waste in place (landfill closure) and
covered with a concrete cap under an approved HWMA closure plan. After completing closure activities,
DOE submitted a postclosure care permit application. The IDEQ has issued a RCRA Part B postclosure
permit. The permit establishes procedural requirements for groundwater characterization and monitoring,
maintenance, and inspection procedures for the WCF to ensure continued protection of human health and
the environment.

There are many RCRA hazardous waste units at INTEC. These will all require RCRA closure
under approved closure plans.
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The Tank Farm Facility includes 11 belowground 300,000-gal stainless steel tanks, four
belowground 30,000-gal stainless steel tanks, and auxiliary equipment. Constructed in the 1950s and
1960s and used continually since 1956, the tank farm stored liquid waste generated by spent nuclear fuel
reprocessing operations ancillary operations, and decontamination waste fro N reprocessing facilities at

waste will require RCRA

closure. The closure approach could range f16 y d f ce-based closure to closure at
landfill standards. At this point, VCO- dri & Sosures ¢e gnducted at INTEC have not
included closure to landfill impacted the visual or physical end
state.

43.2 End State

e the INJTEC risk-based end state at 2035 as influenced by the

Figures 4-3bla and 4-3b1b
i yder the regulatory and project framework described above.

many projects and activities

The INTEC 2035 end state, as shown ip'the conceptual site model in Figure 4-3b2, will require
completion of FFA/CO specified astions, YCO closures, RCRA closures, and INTEC-specific strategic
initiatives as spelled out in the Performgfice Management Plan (DOE-ID 2002a).

The Final Environmental Impact Statement (DOE 2002b) is perhaps the most appropriate source of
information for the disposition of INTEC high-level waste facilities, including those that possess
HWMA/RCRA interim status or permitted units. While the final ROD is pending, the Final
Environmental Impact Statement examines facility disposition alternatives in detail. Both DOE and the
State of Idaho have individually designated performance-based closure methods as their preferred
alternative for disposition of high-level waste facilities at INTEC. These closure methods include options
for clean closure, performance-based closure, and closure to landfill standards. Closure to landfill
standards is required if mixed hazardous waste is left in place. The Final Environmental Impact Statement
also suggests that all newly constructed facilities necessary to implement waste processing alternatives
examined by this environmental impact statement would be designed and constructed in a manner that
facilitates clean closure. Therefore, the Final Environmental Impact Statement preferred alternative for
disposition of new facilities is clean closure. The Final Record of Decision, Idaho Nuclear Technology
and Engineering Center, Operable Unit 3-13 (DOE-ID 1999b) supports this overall closure approach
through a deferred action remedy for soil under buildings and structures, noting that if the completed
DD&D configuration is assessed as inadequate for long-term protection of human health and the
environment, then contaminated soil will be capped in conformance with applicable and relevant
hazardous waste landfill closure requirements (IDAPA 58.01.05.008 [40 CFR 264.310]) with an
engineered barrier or removed and disposed of at the ICDF.
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4.3.2.1 Tank Farm Closure. The tank farm closure described below typifies the current and
anticipated closure strategy for hazardous waste tank systems closed under the HWMA/RCRA.
Compliance with the “Interim Status Standards for Owners and Operators of Hazardous Waste Treatment,
Storage, and Disposal Facilities” (40 CFR 265.111 and 40 CFR 265.197) requirements for closure of tank
systems will be demonstrated by sampling the final rinsate solutions from d¢cottamjnation efforts and

DEQ and

eaning of these tanks is
ire plans for the five tanks

S atory sampling of these two tanks are being reviewed
and will be published in early 20Q4. Tanks WKI-184, WM-185, and WM-186 will be closed in phase two,
and the initial cleaning and sampling of theSe tanks was completed in 2003. Tanks WM-180, WM-181,
WM-187, WM-188, WM-189, and WM<190 will be cleaned and closed in subsequent phases as the
current inventory of sodium-bearing waste is processed for permanent disposal during planned future
treatment campaigns. Final cleaning and closure of the four 30,000-gal tanks (WM-103, WM-104, WM-
105, and WM-106) is planned in 2004,

Migration of tank farm soil contaminants also poses a potential future risk to the aquifer.
Evaluation of these risks and potential remedial actions will be the focus of a RI/FS under OU 3-14.
Based upon groundwater monitoring and contaminant transport modeling, the contaminant plume is not
expected to migrate beyond the INEEL boundary at concentrations exceeding MCLs, and strontium-90
levels in the aquifer south of INTEC are expected to fall below the Idaho groundwater quality standard by
2095. Therefore, no contaminant plumes exceeding MCLs are shown on the end state map (see Figure 4-
3bla). Work is under way to evaluate technetium-99 in the aquifer, and appropriate actions will be
identified.

4.3.2.2  Other Cleanup and Closure Activities. All required VCO actions will be completed by
2012. The Settlement Agreement (DOE 1995) requires that all spent nuclear fuel be removed from the
INEEL Site by January 1, 2035, for shipment to an off-Site repository.

The calcine will be characterized, retrieved, treated if necessary, and packaged in canisters for
disposal in the Yucca Mountain repository. RCRA closure of the calcine storage bins will take place after
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the calcine has been retrieved and packaged for shipment. The Settlement Agreement (DOE 1995)
requires that the calcine be ready for shipment by 2035.

Some facilities within INTEC are being considered for long-term use $q support the future NE
mission. By 2035, all facilities without future missions will have undergone/inastivation and DD&D.

established points of comphance

4.3.3 Variances
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Figure 4-3ala. Idaho Nuclear Technology and Engineering Center map—current state.
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Idaho Nuclear Technology and Engineering Center - Current State
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Figure 4-3alb. Idaho Nuclear Technology and Engineering Center facility detail map—current state.
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Figure 4-3a2. Idaho Nuclear Technology and Engineering Center conceptual site model—current state.



Narrative for Figure 4-3a2 Idaho Nuclear Technology and Engineering Center Conceptual Site
Model—Current State

The remediation field activities performed to date for OU 3-13 are:

is to pave hot spots inside the tank farm fence, which %
Year 2004.

building drainage evaluation was performed
changes required for protection.

Other Surface Soil. No field remed

SFE-20 Hot Waste Tank. No field remediation activities have been performed to date.

The steps taken to mitigate or remove these hazards are as follows:

L. The tank farm tanks are equipped with a leak-detection system. Access to the tank farm has been
restricted by way of institutional controls to control exposure to workers and prevent exposure to
the public. Implementation of surface water controls is under way to minimize infiltration through
potentially contaminated soil. Measures to minimize this infiltration include: (1) diverting storm
water away from contaminated soil with diversion channels designed and built to accommodate
and route the 25-year, 24-hour storm event, (2) grading and surface sealing the tank farm soil, and
(3) improving exterior building drainage to direct water away from contaminated areas. The tank
farm soil release sites will be remediated under the OU 3-14 ROD scheduled to be submitted to
DOE and the agencies in 2010.
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Soil under Buildings and Structures consists of nine release sites that require institutional controls
as part of the selected remedy mandated in the ROD. Until buildings and structures above the sites
are closed and DD&D occurs, it is assumed that the building or structure will limit infiltration of

water through the contamlnated 5011 and prevent dlrect exposure to coJ amlnated soil. Institutional

A significant step toward controlling recharge bg
orrgmal INTEC percolation ponds out of spP

previously identified axa groundwater CQIC, the occurrence of technetium-99 in the aquifer is
currently being investigated to determip€ concentration trends. Concentrations of technetium-99
above MCLs were discoverdd in MON-A-230 during the latter part of Fiscal Year 2003. No
trending information is available at this time. Institutional controls are to prevent potable water use
of the contaminated groundwater while INTEC operations continue and to prevent future drilling of
wells near potential sources of contamination. These controls prevent onsite workers and
nonworkers from ingesting contaminated drinking water above the applicable State of Idaho
groundwater standards or risk-based groundwater concentrations. Drinking water from wells is
routinely monitored at the INEEL.

The Buried Gas Cylinders consist of two gas cylinder sites that require institutional controls as part
of the selected remedy mandated by the ROD. The cylinders at CPP-94 were removed, treated, and
disposed of in 2001. The cylinders at CPP-84 are planned to be removed in 2004 and remediation
completed at both sites. Institutional controls consist of limiting access to only authorized
personnel and visible access restrictions, including warning signs, the work control process, and
copies of surveyed maps.

The SFE-20 Hot Waste Tank System site has institutional controls in place to prevent intrusion into
the underlying tank systems, except for approved activities pursuant to the FFA/CO. Access is
limited to only authorized personnel or DOE-certified radiation workers. Activities such as drilling
or excavating are controlled, and the site has visible access restrictions (e.g., warning signs, the
work control process, and copies of surveyed maps).
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The entire INEEL Site has restricted access to prevent public access. The area within the INTEC
fence line is a controlled area. A controlled area is an area to which access is managed by or for
DOE to protect individuals from exposure to radiation or radioactive material (10 CFR 835.2).
Pedestrian access and vehicular access to INTEC is controlled at two geparate, manned barricades.
Workers or visitors may access INTEC with a current INEEL badge, INE >ite Access Training,
INEEL Environmental Safety and Health and Quality Assuranca Trajning, and, asrequired under
“Occupational Radiation Protection” (10 CFR 835), Genera oyeg Radiological Training or
Radiological Worker I or II Training. Unescorted access tg is prohibited.
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Idaho Nuclear Technology and Engineering Center — Risk-Based End State
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Figure 4-3bla. Idaho Nuclear Technology and Engineering Center map—risk-based end state.
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Idaho Nuclear Technology and Engineering Center = Risk-Based End State
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Figure 4-3b1b. Idaho Nuclear Technology and Engineering Center facility detail map—risk-based end
state.
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Figure 4-3b2. Idaho Nuclear Technology and Engineering Center conceptual site model—risk-based end state.



Narrative for Figure 4-3b2 Idaho Nuclear Technology and Engineering Center Conceptual Site
Model—Risk-Based End State

The INTEC 2035 end state will require completion of FFA/CO specifi
RCRA closures, and INTEC-specific strategic initiatives as spelled out in the
Plan (DOE-ID 2002a).

d actions, VCO closures,
_rformance Management

will be recorded Yqr institutiqnal control purposes.

4. Institutional controls to\prevent
or through the perched zoxe.

e of perched water and future drilling of potable water wells into

5. Implementation of institutionakcontrols and groundwater monitoring will continue to ensure that
the RAOs for the aquifer are met by 2095, as required. Institutional controls will prevent future
drilling of potable water wells near potential sources of contamination. These controls will help
prevent onsite workers and nonworkers during the institutional control period from ingesting
contaminated drinking water above the applicable State of Idaho groundwater standards or risk-
based groundwater concentrations. Drinking water from wells is routinely monitored at the INEEL.
Five-year reviews will be conducted as required under CERCLA to assess the effectiveness of the
selected remedial alternative.

6. The selected remedy pursuant to the ROD includes removing the gas cylinders using a contractor
specializing in gas cylinder removal; treating cylinder contents, if necessary; and recycling or
disposing of the empty gas cylinder containers. The agencies may elect to pursue a contingent
remedy of capping in place if safety concerns with excavation and removal prevent implementation
of the selected remedy.

7. The selected, risk-based remedial alternative for the SFE-20 Hot Waste Tank System is removal,
treatment, and disposal. This alternative includes removal and onsite treatment of the tank contents,
off-Site disposal of the tank and its contents, and land disposal of the vault and other debris at the
ICDF. Any contaminated soil that may exist beneath the structure exceeding risk-based levels will
be excavated and disposed of in the ICDF. Since the SFE-20 system contains mixed waste, RCRA
closure of the SFE-20 tank system will also be required.
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4.4 Radioactive Waste Management Complex

The Radioactive Waste Management Complex (RWMC) is located in the southwestern corner of
the INEEL (see Figure 4-4). The facility encompasses a total of 177 acres anfNs divided into three
separate areas by function: the Subsurface Disposal Area (SDA), the TransyranisSyerage Area (TSA),

99-344-07-02

Figure 4-4. Aerial view of the Raq dste Management Complex.

The RWMC facility is located 4 depression surrounded by basaltic and lava ridges. The ground
surface is relatively flat, and the elevation is about 5,000 ft above sea level. The Snake River Plain
Aquifer lies beneath the facility at a depth of about 600 ft.

The SDA, comprising the western two-thirds of RWMC, is a disposal facility for radioactive waste.
The original facility, established in 1952, covered 13 acres in the western portion of the SDA and was
called the Nuclear Reactor Testing Station Burial Ground. The SDA currently is 97 acres in size and
consists of 21 pits, 58 trenches, 21 soil vault rows, and an abovegrade asphalt pad (Pad A). Since 1952,
147,053 m’ of nontransuranic waste, mainly from the INEEL, were disposed of at the SDA (DOE-ID
1998b). From 1954 through 1970, 67,460 m® of transuranic waste, mostly from the Rocky Flats Plant in
Colorado, were disposed of at the SDA. Disposal of transuranic waste was discontinued in 1970, and
disposal of mixed waste was discontinued by 1983. A portion of the SDA, Pits 17-20, is active and
currently used for LLW disposal from operations on the INEEL Site.

The TSA was added to the east side of the SDA in 1970 and encompasses 58 acres. The TSA was
first used to segregate and retrievably store waste with transuranic radionuclides, and this retrievable
waste storage has been maintained since 1970. Waste stored in the TSA is being retrieved and prepared
for transfer to the Waste Isolation Pilot Plant near Carlsbad, New Mexico. Presently, the TSA stores
approximately 62,000 m® of transuranic waste in buildings and on covered, aboveground storage pads.
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The 22-acre administration and operations area at RWMC includes administrative offices,
maintenance buildings, equipment storage, and miscellaneous support facilities. These facilities support
SDA and the TSA operations and maintenance at RWMC.

The following three RODs have been signed for RWMC:

Department of Energy (DOE 2002d) established speci
and completion of the OU 7-13/14 ROD.

. Record of Decision: Declaratiqn for Pad At the Radioactive Waste Management Complex
Subsurfote DlSpO 1 Engineering Laboratory (DOE-1ID

The comprehensive ROD for the epfire RWMC, including the buried waste area, is currently
scheduled to be issued in 200%

441 Current State

Maps showing the current state of RWMC are provided in Figures 4-4ala and 4-4alb. The current
mission of the facility is to manage, in a safe and environmentally sound manner, the disposal of
low-level radioactive waste and the storage of transuranic waste. In addition, recent construction of the
Advanced Mixed Waste Treatment Project will expand the RWMC's waste management operations to
include treating and preparing the 62,000 m’® of stored transuranic waste for shipment out of Idaho.

Active LLW disposal is ongoing within the SDA portion of RWMC. About 4,000-5,000 m® of
low-level radioactive waste are disposed of at the SDA each year. Under the Performance Management
Plan (DOE-ID 2002a), the goal is to continue disposal of contact-handled LLW through 2008 and to
continue disposal of remote-handled LLW through 2009. The SDA is surrounded by a security fence.

Numerous measures are currently in place to limit the potential for occupational or public
exposures to waste disposed of in the SDA. An air-monitoring network is in place to monitor airborne
releases. Location-specific air and soil gas monitoring are also conducted in specific areas at the SDA. An
extensive surface water management system, including dikes and drainage channels, has been
implemented at the SDA to minimize the potential for flooding and releases by way of surface water. A
variety of different modeling studies and research have been and continue to be conducted to assess the
potential for contaminant migration and to focus monitoring and other protective measures on likely
routes of potential exposure. Other controls include detailed procedures and safety reviews for all work to
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be conducted in the SDA, security fences and access controls, and land-use controls that restrict public
access to the INEEL Site.

Site characterization activities include drilling wells for characterizingsand monitoring purposes,
sampling various aspects and features of the area, and characterizing waste. CERCLA remedial designs

Buried waste within the trenchesypits, and soil vault rows at the SDA poses a potential risk to
human health by way of several\gathways shgxn in the current state conceptual model (see Figure 4-4a2).

The nature and extent of contaiipdtion associated with the SDA in all environmental media will be
presented in the OU 7-13/14 RI/FS. Initial human health and ecological contaminant screening has been
performed and will be used to define contaminants for analysis.

The ongoing evaluation of nature and extent of contamination considers the following depth
intervals: (1) the waste zone; (2) the vadose zone outside of the waste zone from depth intervals of 0 to 35
ft, 35 to 140 ft, and 140 to 250 ft; and (3) the vadose zone and aquifer at depths greater than 250 ft.

Some contaminants of concern have been detected at low concentrations in the vadose zone. Most
vadose zone detections are in the 0- to 35-ft and 35- to 140-ft intervals (Olson et al. 2003). Contaminants
of concern detected in the vadose zone are carbon tetrachloride, nitrates, carbon-14, and uranium isotopes.
Other contaminants, including americium-241, tritium, iodine-129, plutonium-238, plutonium-239/240,
strontium-90, and technetium-99, also have been detected in the vadose zone. Technetium-99 is regularly
detected in one set of lysimeters at the west end of the SDA at concentrations around 10 times lower than
the MCL. In addition, carbon tetrachloride is regularly detected in the vadose zone, though concentrations
decrease significantly below 140 ft and again below the 250 ft. Because carbon tetrachloride migrates in
the gaseous phase, it also has been detected hundreds of feet laterally away from buried waste but still
within the boundaries of the INEEL (Holdren et al. 2002).

Carbon tetrachloride has been measured slightly above the MCL (5 pg/L) in the aquifer, with a
one-time maximum value of 9 ug/L. Low concentrations of nitrate, carbon-14, and tritium, well below
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MClLs, also have been detected in the aquifer near the SDA. Enough data have not been collected to
determine a trend at this time.

The monitoring network at RWMC has been greatly expanded since 1898 with 22 additional

A vapor extraction system that extends deep into the vadose
mlgratlon and release through the vadose zone to the aqulfer '

rows at the SDA pg
Residual soil contami

4.4.2 End State

Current plans call for dispgsal of LLW ifi the SDA to be discontinued by 2009. A federal task force
has been chartered to assess the viakility ofthis plan as well as other alternatives for LLW disposal.
Stored waste at the TSA will be retriexkgd and shipped off-Site by 2018. RWMC has not been identified to
have a long-term NE mission. Therefore, it is anticipated that the buildings and infrastructure will be
removed before 2035. No remediation will be required in the administration area beyond building
demolition.

Under the FFA/CO, the final remedy for RWMC will be determined in the future. The enforceable
schedule to complete the OU 7-13/14 comprehensive RI/FS for RWMC is to submit a draft remedial
investigation/baseline risk assessment in August 2005, a draft feasibility study by December 2005, and a
draft ROD by December 2006.

The feasibility study for the overall remediation of all buried waste in the RWMC will evaluate the
full range of alternative remedial actions possible for the SDA and determine their comparative
effectiveness, difficulty, cost, and other factors. As with any site with buried hazardous substances, the
range of alternatives could include excavation and removal of all buried waste and disposal at another
location; selective removal and redisposal elsewhere of some or all higher-risk waste, including some or
all of the several acres containing transuranic waste; immobilization of waste, such as through in situ
grouting, to prevent movement in the environment to other soil, air, or groundwater; use of earthen or
artificial materials to cap the waste burial areas in order to limit infiltration of rain and snowmelt through
the waste and subsequent transport of contaminants into the aquifer; and combinations of these
approaches.
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The completed draft feasibility study will be submitted for Idaho Division of Environmental
Quality and EPA comment no later than December 2005. The revised, final feasibility study will be the
basis for drafting a proposed plan and draft ROD that will undergo revision based on Idaho Division of
Environmental Quality and EPA comments. The final ROD will address pubhc comments and provide
legally binding remedial decisions for the RWMC.

€ conceptual site
the ROD for OU

Since the final remedy has not yet been determined, no end state maps.or end sta
models are provided. The final selection of a remedial action mugt await corgpletion of
7-13/14.

4.4.3 Variances

No potential variances related to RWMC have been idgs 12 action for OU 7-

13/14 has not yet been selected.
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Figure 4-4ala. Radioactive Waste Management Complex map—current state.
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Figure 4-4alb. Radioactive Waste Management Complex facility detail map—current state.
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Narrative for Figure 4-4a2 Radioactive Waste Management Complex Conceptual Site Model—
Current State

The primary area of concern at the RWMC is the SDA. The SDA is 9% acres in size and consists of
21 pits, 58 trenches, and 21 soil vault rows. The SDA was used as a land disposal facility for radioactive

remedy and to optimize VOQmass y€moval.

2. The entire INEEL Site has restricted access to prevent intrusion by the public. In addition, the
RWMC site and surrounding area end state will include restricted industrial surface and
groundwater use with appropriate institutional controls to address remaining hazards until such
time as acceptable risk levels for unrestricted use are attained. The SDA is surrounded by a security
fence. Workers are protected through posting of signs at contaminated sites, by recording
contaminated sites in the Site institutional controls database, through radiological control training,
and through the work control process used to identify hazards and mitigation measures for planned
work activities. An air-monitoring network is in place to monitor airborne releases. Location-
specific air and soil gas monitoring are also conducted in specific areas at the SDA. An extensive
surface water management system, including dikes and drainage channels, has been implemented
at the SDA to minimize the potential for flooding and releases by way of surface water. Other
controls include detailed procedures and safety reviews for all work to be conducted in the SDA.

3. The entire INEEL Site has restricted access to prevent intrusion by the public. Other institutional
controls include signs and permanent markers, control of activities (drilling and excavation), and
publication of surveyed boundaries and descriptions of controls in the Site institutional controls
database. An extensive groundwater-monitoring program is in place at RWMC. Drinking water
wells used to supply potable water to the work force are located outside of the SDA and are
routinely monitored for water quality. No contamination in the aquifer has been detected beyond
the Site boundary.
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4.5 Central Facilities Area

The Central Facilities Area (CFA) is located in the south-central portion of the INEEL and has
been used since 1949 to house many support services for all of the operationf\at the INEEL, including
laboratories, security operations, fire protection, a medical facility, communjicatien s tems, warehouses,

buildings and structures. All sites are addressed in the Final ompr NnSive
Central Facilities Area Operable Unit 4-13 (DOE-ID 2004a).
-,

99-344-10-14

Figure 4-5. Aerial view of the Central Facilities Area.
4.5.1 Current State

A current state map showing CFA is included as Figure 4-5al. The final site at CFA that required
remedial action, the Disposal Pond (CFA-04), was remediated in the fall of 2003. There are five sites at
CFA that require institutional controls because of residual contamination—three closed landfills
(CFA-01, CFA-02, and CFA-03), the CFA French Drains (CFA-07), and the CFA Sewage Treatment
Plant Drainfield (CFA-08). Each of these sites is briefly discussed below. A current state conceptual site
model for CFA is included as Figure 4-5a2.

The CFA-04 Disposal Pond was used from approximately 1953 to 1969 to collect run-off from
CFA and to dispose of laboratory waste. Mercury and radionuclides from research activities were
contained in the wastewater discharges. Simulated calcine, a dry granular material contaminated with
mercury, was dumped at the edge of the pond and subsequently dispersed by wind, contaminating soil
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north of the Disposal Pond. The selected alternative for the Disposal Pond was excavation, treatment by
stabilization with Portland cement, and disposal in the ICDF. Excavation was completed in October 2003.
The excavated material was contaminated soil and asbestos-containing material. Soil with low levels of
mercury and no radioactivity above background levels was placed in the CFAlandfill. Radioactive soil

The CFA-08 Sewage Treatment Plant Drainfield was used te dispose of8anitaxy wastewaternd
wastewater from the INEEL 1aundry From 1955 to 1995 the laung

radionuclides. The only COC is cesium-137, Wthh poses a petentia health Ngk. The selected
alternative for CFA-08 was containment. The site was capged with an ed protegtive cover in
2002. The cover will isolate the waste, inhibit intrusion % a ater infiltration,
and prevent wind dispersal of the waste while the cesi [ de ay Institusipnal ¥ontrols will be used
to restrict access and intrusion. Institutional controts\i e Vigl gess restrictions, control of
activities (drilling or excavation), and publicatign of Jurveyed angd’descriptions of land-use

controls in the Idaho National Engineering gha ‘ Comprehensive Facility and

The CFA-01, CF | area of approximately 35 acres, contain trash
cafeteria garbage, wog 1, asphalt, and asbestos. Asbestos and various
chemicals are potex v risk-based levels. Even though the risk
assessment indicated eptable risk to human health, remedial actions

were conducted becausenof uncertajnty regarding waste type and composition. The three landfills were
capped with engineered native soil cdyerg/in 1997. Institutional controls include signs and permanent
markers, control of activities Xdrilling oY excavafion), and publication of surveyed boundaries and
descriptions of controls in the Sit¢ institutionyd controls database. A fourth landfill at CFA is currently
operating. Groundwater monitoring\for VQCs, metals, and nitrates; vadose zone gas monitoring;
infiltration monitoring; and maintenanee’of the landfill covers are required under the Final
Comprehensive Record of Decision for Central Facilities Area Operable Unit 4-13 (DOE-ID 2000a).

The CFA-07 French Drains received diluted acids and bases. These two drains were unlined,
concrete block cylinders, approximately 4 ft in diameter and 8 ft deep. The cylinders have been removed.
It is suspected that lead concentrations above 400 mg/kg and radionuclides may be present at depths
greater than 13 ft. This site was determined to require no further action, but institutional controls were
established to prohibit future residential land use at depths greater than 10 ft. These controls consist of
property transfer requirements.

The Snake River Plain Aquifer underlies the CFA landfills at a depth of 476495 ft below ground.
Groundwater monitoring has been conducted in order to ensure drinking water standards are not exceeded
in the aquifer because of migration of contaminants from the landfills. Groundwater samples were
collected from 11 wells in the vicinity of the CFA landfills and analyzed for VOCs, anions, metals, and
alkalinity. Nitrate was the only analyte that was detected above an MCL. Nitrate concentrations greater
than the 10-mg/L MCL for sensitive populations were present in CFA-MON-002 (19.8 mg/L) and
CFA-MON-A-003 (11 mg/L) (see Figure 4-5al). The 10-mg/L MCL applies if the water is available to
sensitive populations, such as infants below 6 months of age. A higher MCL of 20 mg/L applies if the
water is not available to infants below 6 months of age or to other sensitive populations. The nitrate
concentrations have remained stable from 1995 through 2002, with one exception of low values in 1997.
Concentrations in all other wells at CFA had nitrate concentrations less than 4 mg/L (INEEL 2003).
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The CFA-04 Disposal Pond appears to be the probable source of nitrate in the two wells, as it is
located upgradient of the wells. Liquid laboratory waste deposited in the pond between 1953 and 1969 is
believed to have included nitrate-containing materials. Since the CFA-04 site was remediated in 2003,
nitrate concentrations are expected to decrease. The OU 4-13 ROD (DOE-IID\2000a) predicted that nitrate
concentrations would be below 10 mg/L by 2015. Further investigation of the elevated nitrate
concentrations was not required by the ROD; however, annual determiqatigns of nitrateNgvels will
continue and be evaluated during 5-year reviews. After the nitrate e6ncentration falls bglow the MCL of
10 mg/L, annual reporting to the state and EPA will cease (DOE4ID 20¢0a).

4.5.2 End State

A map showing CFA at the 2035 end state is provided as Fighxe 4-5b1. The CFA-08
Treatment Plant Drainfield will remain under institutional coptroiuatilradioactive

ewage
decay reduces the

NE is now designated as the 1ab0ra ownership of the laboratory’s
common-use support facili : the 72 buildings at CFA. New
programs are anticipated S ther new construction or support from existing
CFA facilities. DOE w pe whi buildi will be needed for future missions. Since CFA
will have a long-te issi i A1 of the current state facilities and structures
although it is possibls S i &

4.5.3 Variances

No variances have been tdentified for CF A, as all active remediation has been completed.
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Figure 4-5al. Central Facilities Area map—current state.
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Narrative for Figure 4-5a2 Central Facilities Area Conceptual Site Model—Current State

All active remedial actions have been completed. There are currently five sites where institutional
controls are in place because residual contamination precludes unrestricted agcess. These areas include:

Three capped landfill sites (CFA-01, CFA-02, and CFA-03).

hs excavation of mercury contaminated with disposal in

\ mination. The CFA-08 site was capped with an
engmeered native soil sQver in 2802. TheCover isolates the contaminated soil, inhibits intrusion by
plants and animals, reducsg water infilgration, and prevents dust or volatile emissions from the site.
Institutional controls include\yisibledccess restrictions, control of activities (drilling or
excavation), and publication o eyed boundaries and descriptions of land-use controls in the
Site institutional controls database. The source of contamination at the CFA-07 site was also
removed; however, some residual contamination is suspected to remain below 13 ft. Therefore,
institutional controls were established to prohibit future residential land use at depths greater than
10 ft. These controls consist of property transfer requirements. The entire INEEL Site has restricted
access to prevent intrusion by the public.

2. Nitrate concentrations are above the 10-mg/L MCL for sensitive populations (e.g., infants below
6 months of age) in two monitoring wells at CFA. The source of the elevated nitrate is believed to
be the CFA-04 Disposal Pond site. This site was remediated in 2003, so nitrate concentrations are
expected to decrease. Nitrate concentrations are determined annually. Nitrate concentrations and
trends will be evaluated during the 5-year reviews to determine if any actions are needed.

No unacceptable risks were predicted through the groundwater pathway from sites at WAG 4 in the
Comprehensive Remedial Investigation/Feasibility Study for the Central Facilities Area Operable
Unit 4-13 at the Idaho National Engineering and Environmental Laboratory (DOE-ID 2000b). The
entire INEEL Site has restricted access to prevent intrusion by the public.
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The entire INEEL Site has restricted access to prevent intrusion by the public. Workers are
protected through posting of signs at contaminated sites, by recording contaminated sites in the Site
institutional controls database, through radiological control training, and through the work control
process used to identify hazards and mitigation measures for planned york activities.

1nﬁltrat10n monitoring; and maintenance of the landﬁll cov
4-13 ROD (DOE-ID 2000a).

4-77



8L

Central Facilities Area—Risk-Based End State
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Figure 4-5b1. Central Facilities Area map—risk-based end state.
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Narrative for Figure 4-5b2 Central Facilities Area Conceptual Site Model—Risk-Based End State

At the end of the EM cleanup mission, it is expected that institutional controls will continue to be
required to protect human health at all but one of the sites that currently requige institutional controls. The
four sites where institutional controls will continue to be required include:

control activities, such as drilling or excavation, as rest
contamination is suspected at depths below 13 ft.

requirements. The entire INE
public.

2. All groundwater at CFA will be below MCLs at the end state. The entire INEEL Site has restricted
access and use to prevent intrusion by the public.

3. The entire INEEL Site has restricted access to prevent intrusion by the public. Workers are
protected through posting of signs at contaminated sites, by recording contaminated sites in the Site
institutional controls database, through radiological control training, and through the work control
process used to identify hazards and mitigation measures for planned work activities.

4. The three landfill sites were capped with engineered native soil covers in 1997. Institutional
controls include signs and permanent markers, control of activities (drilling and excavation),
maintenance of the covers, and publication of surveyed boundaries and descriptions of controls in
the Site institutional controls database. It is possible that some of the monitoring activities currently
required by the OU 4-13 ROD (DOE-ID 2000a) may be discontinued based on the results of 5-year
reviews.
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4.6 Waste Reduction Operations Complex, Power Burst Facility,
and Auxiliary Reactor Area

The Waste Reduction Operations Complex (WROC), Power Burst FaciN

(PBF), and Auxiliary

program was phased out in 1965. The main buildings at ARA-II wé S\a ¢lding
shops. The ARA-II facility also housed several minor structure &

the plant was deactivated in 1961. In 1963, the 4 RA-WV facility was mmodified to support the Mobile Low-
Power Reactor series of tests conducted at ARA-IV and remained active Yntil late 1965 when the army

iginally built in the late 1950s for remote control of Special
Power Excursion Reactor Test (SPERT) experiments. Later, the PBF reactor was constructed in 1972, put
on standby in 1985, and shut down in 1998. Fuel was recently removed from the reactor pools and is now
in dry storage at INTEC. Cleanup activities are scheduled to be complete by 2012. The Control Area
facilities provide raw water storage and distribution, administrative offices, instrument and mechanical
work areas, and data acquisition resources.

The buildings that currently house WROC were originally built to contain the SPERT reactors. The
SPERT reactor tests involved four reactors. SPERT-I reactor was operated from 1955 to 1964. It was
decommissioned in 1964 and demolished in 1985. The SPERT-II reactor was operated from 1960 to
1964. After the reactor was removed, the facility was converted for research purposes. The SPERT-II area
is also used for temporary storage of uncontaminated lead. The lead is stored outside in cargo containers
stacked on asphalt pads. The SPERT-III reactor was constructed in the late 1950s and operated from 1958
to 1968. The reactor building was decontaminated in 1982, and the building was modified to contain the
Waste Experimental Reduction Facility Incinerator (see Figure 4-6). All four SPERT reactor vessels are
buried in the RWMC. Decontamination and dismantlement of the incinerator was completed in 2003, and
the RCRA closure certification was approved by the State of Idaho on October 7, 2003. The SPERT-1V
reactor was operational from 1961 to 1970. After the reactor was removed, the building was converted to
a mixed waste storage facility. All waste stored in the building was removed in September 2003, and the
facility will undergo RCRA closure in 2004. Various reactor areas have housed secondary missions,
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including reduction of low-level radioactive waste, development of waste treatments, storage of waste,
incineration of waste, and laboratory operations.

Three RODs and two time-critical removal actions have been complet d at ARA and PBF. The

- -99-344-15416"

Figure 4-6. Aerial view of the Waste Experimental Reduction Facility with the Control Area shown in the
distance.

Fifty-five sites of known or suspected contaminant release were evaluated in the OU 5-12
comprehensive ROD completed in February 2000. The Record of Decision for the Power Burst Facility
and Auxiliary Reactor Area, Operable Unit 5-12 (DOE-ID 2000c¢) identified five contaminated soil sites
(ARA-01, ARA-12, ARA-23, ARA-25, and PBF-16), one sanitary waste system site (ARA-02), and one
radionuclide tank site (ARA-16) as requiring remediation.

In addition to the CERCLA cleanup activities, a release investigation of a heating fuel release near
building PER-620 is being conducted in accordance with Idaho’s Risk-Based Corrective Action Guidance
Document for Petroleum Releases (IDEQ 1996). The PER-722 underground storage tank is located
immediately next to and on the north side of the PBF reactor building (PER-620). The tank is a
10,000-gal, single-walled carbon steel tank that was used to supply heating fuel to PBF-620. The tank was
installed in 1971 and had been in continual use until the discovery of a possible leak in June 2002. During
routine gauging of the tank, a decrease in product level was observed, and a release was reported to the
IDEQ. Following removal of the remaining product from the tank, a state-certified vendor performed a
tank-tightness determination on June 28, 2002. The results of that test confirmed the presence of a leak in
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PER-722. Engineering calculations indicate that as much as 17,000 gal of product may have leaked into
the subsurface between November 1999 and June 2002.

The contaminants of potential concern include those associated with NQ. 2 diesel fuel and include
benzene, toluene, ethyl benzene, and xylenes and polynuclear aromatic hydrocaxbons, including

acenapthene, anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benz(k)

health risks from cesiumc137. A cqnceptual site model that represents the current state conditions is
provided as Figure 4-6a2.

Currently, institutional congrols are majritained at the following sites:

ARA-01 ARA-I (Chemjeal Evaporation Pond). The COCs are arsenic and potential risks
to ecological receptors from exposure to selenium and thallium.

ARA-02 ARA-I (Sanitary Waste System). The COCs were lead, Aroclor-1242, radium-
226, cesium-137, uranium-235, and uranium-238.

ARA-03 ARA-I (lead sheeting pad near ARA-627). The COC was cesium-137. Soil was
removed as part of the DD&D of ARA-I and disposed of at the RWMC. Because of the
presence of cesium-137, the site has been restricted to industrial use with institutional
controls.

ARA-06 ARA-II (Stationary Low-Power Reactor No. 1 Burial Ground). In 1996, a
remedial action consisting of an engineered barrier was implemented because of exposure to
radiological contaminated soil and waste from the 1961 SL-1 reactor accident and cleanup.

ARA-07 ARA-II (Seepage Pit to East) (ARA-720A). No COCs were identified for this

site; however, based on historical analytical data, residual cesium-137 contamination that
warrants institutional controls exists.
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. ARA-08 ARA-II (Seepage Pit to West) (ARA-720B). No COCs were identified for this
site; however, based on historical analytical data, residual cesium-137 contamination that
warrants institutional controls exists.

. ARA-12  ARA-III (Radioactive Waste Leach Pond). The CO ikeer-108m and

cesium-137.

. ARA-23 (radiological contaminated surface soil ard OC is

cesium-137.

. ARA-24  ARA-III (windblown soil). A contapai pipeling embedded in concrete 20 ft
below grade remains.

. PBF-13

238. The contaminationjs co¥ered by an 8-ft-thick layer of soil.
. PBF-22  PBF SPERT-IV (Leach Pond) (PBF-758). The COC was cesium-137.

° PBF-26  PBF SPERT-IV (lake). The COCs were arsenic, Aroclor-1254, cesium-137,
uranium-235, and uranium-238.

There are still open VCO actions at PBF. These will be completed in 2004.

4.6.2 End State

A map and conceptual site model showing anticipated conditions at the end state are included as
Figures 4-6b1 and Figure 4-6b2.

Following the first 5-year remedy effectiveness review in 2005, it is anticipated that maintenance
of institutional controls at five of the sites that have been remediated (ARA-01, ARA-02, ARA-12,
ARA-16, and ARA-23) will be discontinued. Because of its proximity to the ARA-23 site, contaminated
soil that comprises ARA-03 may very well be remediated by default, thereby negating the need for
institutional controls. Institutional controls were never a requirement for PBF-16.
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Remediation of all sites will be completed by 2005. However, institutional controls to restrict
access will be required in 2035 at the following sites because of continued radionuclide contamination,
unless a 5-year remedy effectiveness review determines that institutional controls are no longer required:

. ARA-06 ARA-II (Stationary Low-Power Reactor No. 1 Buri ou

. ARA-07 ARA-II (Seepage Pit to East) (ARA-720A
. ARA-08 ARA-II (Seepage Pit to West) (ARA-72\)
. ARA-24 ARA-III (windblown soil)

. ARA-25 ARA-I (soil benecath ARA-626 Hot

. PBF-10
. PBF-12
. PBF-13

. PBF-21

4.6.3 Variances

A potential variance related to cleanup of the three remaining ARA sites has been identified and is
described in Table 5-1. The ROD selected remedy was based on scenarios that included residential
receptors after 100 years. It is proposed that an evaluation be conducted to determine the level of cleanup
that would be required to protect occupational receptors, assuming no future residential use of the ARA
sites and surrounding area.
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Figure 4-6al. Waste Reduction Operations Complex, Power Burst Facility, and Auxiliary Reactor Area map—current state.
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Narrative for Figure 4-6a2 Waste Reduction Operations Complex, Power Burst Facility, and
Auxiliary Reactor Area Conceptual Site Model—Current State

to radionuclide contamination through institutional
igns at contaminated sites, radiological training, and
work control processedused to 1d ards and mitigation measures for planned work

activities.

éntify h

3. The entire INEEL Site has resthict€d access to prevent intrusion by the public. Visible access
restrictions (warning signs) are in place at sites with institutional controls.

4, For the SL-1 Reactor Burial Ground, containment by capping with an engineered long-term barrier
provides overall protection of human health and the environment. Isolation both inhibits migration
of contaminants from the burial ground and allows time for radioactive decay of the primary
contributor to the overall risk (i.e., cesium-137 and progeny). The risk diminishes to 1E-04 in
approximately 400 years.
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Waste Reduction Operations Complex/Power Burst Facility/Auxiliary Reactor Area=Risk—-Based End State
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Figure 4-6b1. Waste Reduction Operations Complex, Power Burst Facility, and Auxiliary Reactor Area map—risk-based end state.
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Narrative for Figure 4-6b2 Waste Reduction Operations Complex, Power Burst Facility, and
Auxiliary Reactor Area Conceptual Site Model—Risk-Based End State

Remediation of all sites will be completed by 2005. Institutional contrgls at sites ARA-06,

approximately 400 years.
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4.7 Test Reactor Area

Since the early 1950s, the Test Reactor Area (TRA), located in the south-central portion of the

Figure 4-7. Aerial view of the Test

Three major reactors have been built at TRA, including the Materials Test Reactor (MTR), the
Engineering Test Reactor (ETR), and the Advanced Test Reactor (ATR). An additional reactor, the ATR
Criticality Facility at TRA, is a full-scale, low-power version of the ATR designed to provide physics
data. The Materials Test Reactor and Engineering Test Reactor are no longer operational.

The primary mission of TRA is continued operation of the ATR, the world’s largest test reactor,
which is used to conduct irradiated material testing, nuclear safety research, and nuclear isotope
production. The ATR’s current primary mission is reactor fuels and core component development and
testing for the Naval Nuclear Propulsion Program. The ATR also will continue its long-term mission of
radioisotope production for medical, industrial, and research applications. The ATR is planned to provide
major support in the development of next-generation nuclear power systems and other advanced nuclear
technologies. In addition to the ATR, several other significant nuclear operations are conducted at the
TRA, which include radiochemistry laboratory operations, hot cell operations, and the Safety and Tritium
Applications Research Program.

TRA was designated as WAG 2 (OU 2-13) in the FFA/CO. The main sources of contamination at
TRA include the Warm Waste Pond, the Chemical Waste Pond, and the Sewage Leach Pond. Seepage
from these infiltration ponds and the injection well contaminated groundwater beneath TRA, principally
with chromium and tritium.
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Fifty-five sites of known or suspected contaminant release at TRA were evaluated in the
Comprehensive Remedial Investigation/Feasibility Study for the Test Reactor Area Operable Unit 2-13 at
the Idaho National Engineering and Environmental Laboratory (DOE-ID 1997a). The Final Record of
Decision, Test Reactor Area, Operable Unit 2-13 (DOE-ID 1997b) determingd that four sites would
require active action and that four sites would require limited action. The refnaihing A7 sites were

4,71 Current State

A current state map of TRA is included as
TRA is included as Figure 4-7a2.

include consolidating and capping contaminated sediments, removing contaminated materials,
implementing institutional controls, and monitoring the decrease of contamination in groundwater
through radioactive decay, dispersion, and natural attenuation. The First Five-Year Review Report for the
Test Reactor Area, Operable Unit 2-13, at the Idaho National Engineering and Environmental
Laboratory (DOE-ID 2003c) found that remedies are performing as expected and are continuing to
provide protection of human health and the environment. Potential short-term threats are being addressed
through institutional controls. In the long term, the remedies are expected to be protective when
groundwater cleanup goals are achieved through monitored natural attenuation.

There are currently 15 sites where institutional controls are in place because residual contamination
precludes unrestricted access. These sites include the covered Warm Waste Pond (TRA-03); the covered
Chemical Waste Pond (TRA-06); the covered Sewage Leach Pond (TRA-13) and surrounding soil
contamination area (TRA-13SCA); the operating Cold Waste Pond (TRA-08); the Soil Surrounding Hot
Waste Tanks at TRA-613 (TRA-15); the soil surrounding Tanks 1 and 2 at TRA-630 (TRA-19); the Brass
Cap Area (TRA-Y); the Warm Waste Retention Basin (TRA-04); three polychlorinated biphenyl spill
sites at TRA-619, TRA-626, and TRA-653; the North Storage Area (TRA-34); the Hot Tree Site
(TRA-X); and Perched and Snake River Basin Aquifer Groundwater (TRA-GW). The sites are shown on
Figure 4-7al.
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Active remediation was conducted at four pond sites: the Cold Waste Pond, the Warm Waste Pond,
the Chemical Waste Pond, and Sewage Leach Pond and Berm. The Cold Waste Pond (TRA-08) is still in
use today. In 1999, approximately 80 yd® of cesium-137 contaminated soil were removed from this site
and transported to the Warm Waste Pond for disposal. The Chemical Waste Rond (TRA-06) was covered
with an engineered soil cover that was reseeded with native vegetation to control ergsion. There are no

engineered soil cover and covered by a 2-ft-thick riprap layer to injdbit hymaaq i iog. The Sewage
Leach Pond and Berm (TRA- 13) were remediated by excavation/of soil'Conté mlnated wi ce51um-137

with native vegetation to control erosion. TRA-03 and TRA-13 botk
control occupational access and activities for more than 30 years.

water zone, and (3) the Snake RivexPlain Xquifer. The selected remedy for TRA groundwater was “no
action with monitoring.” The Post Recqrd of Decision Monitoring Plan for the Test Reactor Area
Perched Water System Operable Unit 2-12 (Dames & Moore 1993) specified that sampling and analysis
for all COCs would be performed quarterly for six deep-perched water wells and semiannually for four
aquifer wells.

The primary COCs identified for the aquifer are chromium and tritium. Tritium levels in all aquifer
wells are below the MCL and are expected to continue to decrease because of radioactive decay and
dilution. Measured concentrations of chromium levels currently exceed the MCL (100 pg/L) in two wells.
The unfiltered chromium levels are approximately 160 pg/L in TRA-07 and approximately 130 pg/L in
USGS-065. The chromium levels have shown a decreasing trend since 1990 and are expected to decline
below the MCL by 2012 for all wells. This projection is supported by groundwater data collected and
summarized in the First Five-Year Review Report for the Test Reactor Area, Operable Unit 2-13, at the
Idaho National Engineering and Environmental Laboratory (DOE-ID 2003c).

Groundwater modeling completed before signing of the OU 2-12 ROD (DOE-ID 1992¢) predicted
the dissipation of perched water within 7 years following cessation of discharge to all disposal ponds. The
new mission for the INEEL, which will keep TRA operational for at least another 20 years, will cause
perched water to persist beneath TRA beyond the modeling assumptions used in the risk assessment. The
primary source of water to the perched water system, the Cold Waste Pond, receives only uncontaminated
effluent. There has been a general decreasing trend in concentrations for chromium, tritium, strontium-90,
and cobalt-60 in the perched water zone. Exceptions to the general decreasing trend include increasing or
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flat activities of strontium-90 in four perched water wells and a recent increase of cobalt -60 in one well.
Because of the high Kd (i.e., soil-water partitioning coefficient) values of these contaminants and the fact
that pre-ROD modeling used similar concentrations in perched water to model impact to the aquifer, it
seems unlikely that the downward transport of perched water containing stroptium - 90 or cobalt-60 could

20 years.

Additional detailed information on current state
Year Review Report for the Test Reactor Area, Operabl|
and Environmental Laboratory (DOE-ID 2003c)

4.7.2 End State

. TRA-X (soil contamination at Hot Tree Site).

Institutional controls will be maintained at the Warm Waste Pond and the Sewage Leach Pond. The
Sewage Leach Pond (TRA-13) will require controls through approximately 500 years. TRA-03 (the
Warm Waste Pond) will require controls for 100 years because of radioactive contamination. Institutional
controls at these sites include warning signs, control of activities (drilling or excavating), and notice to
affected stakeholders. Institutional controls at TRA-15, TRA-19, TRA-Y, TRA-13SCA, and the three
polychlorinated biphenyl contaminated sites still will be required at completion of the EM cleanup
mission. TRA-13SCA and TRA-15 are expected to be available for unrestricted industrial use at that time,
but controls still will be needed to prohibit residential use.

A conceptual site model for TRA at the risk-based end state is provided as Figure 4-7b2.
NE is now designated the LPSO and has assumed ownership of most of the buildings at TRA.
NE will determine which of the buildings will be needed for future missions. Since TRA will have a

long-term nuclear mission, Figure 4-7b1 shows all of the current state facilities and structures although
it is possible that some TRA buildings may be decommissioned before the end of the EM mission.
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4.7.3 Variances

No potential variances have been identified for TRA, as all active remediation work has been

completed.
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Narrative for Figure 4-7a2 Test Reactor Area Conceptual Site Model—Current State

All active remedial actions required by the OU 2-13 ROD (DOE-ID 1997b) have been completed.
During the first 5-year remedy effectiveness review for OU 2-13 conducted ig 2003, it was found that the
remedies are performing as expected and are continuing to provide protectign oRhuman health and the
environment (DOE-ID 2003c).

Institutional controls are in place because residual contamifiation
the following 15 areas:

. Three out-of-service, covered pond sites (TRA-03 Warin Waste ]
Waste Pond, and TRA-13 Sewage Leach Pond) and onsopgrating pend,
Waste Pond

. Contaminatiopin perched

Waste Pond (TRA-06)\yas capped with g engineered soil cover and revegetated. Mercury
3 w 14 ft. The Sewage Leach Pond and Berm (TRA-13) were

23.3 pCi/g from the berms, placy
with a 10-ft-thick engineered soil cover. The Cold Waste Pond was remediated by removing soil
contaminated with cesium-137 from the basin and disposing of the contaminated soil in the Warm
Waste Pond. This pond is still in use for disposal of uncontaminated wastewater. Contamination in
the groundwater is being remediated through monitored natural attenuation, radioactive decay, and
dispersion.

2. Long-term institutional controls are in place for all four ponds. The entire INEEL Site has
restricted access to prevent intrusion by the public. Workers are protected through posting of signs
at contaminated sites, by recording contaminated sites in the Site institutional controls database,
and through the work control process used to identify hazards and mitigation measures for planned
work activities.

3. All surface and subsurface soil with potential to impact the groundwater has been removed.

4-101



Areas with residual soil contamination that still present unacceptable risk to hypothetical
residential receptors include three sites with polychlorinated biphenyl contamination (TRA-619,
TRA-626 and TRA-653). The residual polychlorinated biphenyl contamination at these sites is
below the 25-ppm action level defined by Toxic Substances Control Arst requirements but above

public. Workers are protected through posting o
contaminated sites in the Site institutional cen

work activities.
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Figure 4-7b1. Test Reactor Area map—risk-based end state.
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Narrative for Figure 4-7b2 Test Reactor Area Conceptual Site Model—Risk-Based End State

Chromium concentrations in the groundwater will be below MCLs before 2035. It is anticipated
that the following sites still will require institutional controls because of resigyal contamination:

° Two out-of-service, covered pond sites, TRA-03 Warm
Leach Pond, will require institutional controls for 100
because of residual radionuclides.

‘ atfitained at TRA-03 and TRA-13 to protect
ire INEEL Site has restricted access to prevent intrusion

residential receptors at the end state include three sites with polychlorinated biphenyl
contamination (TRA-619, TRA-626, and TRA-653). The residual polychlorinated biphenyl
contamination at these sites is below the 25-ppm action level defined by Toxic Substances Control
Act requirements but above the 10-ppm cleanup level that would be required for residential use of
the sites. Permanent institutional controls to prevent residential use of these sites will be required.

It is expected that TRA-13SCA, TRA-15, TRA-19, and TRA-Y will still require institutional
controls to protect potential residential receptors. (Continued need for institutional controls is
evaluated through the 5-year reviews.) Institutional controls consist of restricted access to prevent
intrusion by the public and warning signs.

5. Areas with residual soil contamination that will probably still require institutional controls to
protect occupational receptors will include TRA-19 and TRA-Y. The entire INEEL Site has
restricted access to prevent intrusion by the public. Workers are protected through posting of signs
at contaminated sites, by recording contaminated sites in the Site institutional controls database,
through radiological control training, and through the work control process used to identify hazards
and mitigation measures for planned work activities.
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4.8 Argonne National Laboratory-West

Argonne National Laboratory-West (ANL-W) was established in the 1950s by the Atomic Energy
Commission to support advanced nuclear reactor and nuclear fuel design andtg stmg ANL-W is located

being maintained in a standby condition. There are also two large
are dedicated to spent nuclear fuel reprocessing research, develop

Figure 4-8. Aerial view of Argonne National Laboratory-West.

The Final Record of Decision, Argonne National Laboratory-West, Operable Unit 9-04
(ANL-W 1998) was signed for the ANL-W OUs on September 29, 1998. Sites being remediated under
the ROD include open ditches, an excavated soil mound, and the Industrial Waste Pond. Contaminants are
found in ditch and pond sediments at a depth of less than 3 ft below land surface. Contaminants in the
ditch sediments include nonradioactive metals such as chromium, mercury, zinc, and silver. These
contaminants originated from historical use of industrial water treatment chemicals and photographic
process discharges. Contaminants in the soil mound and Industrial Waste Pond sediments include
cesium-137. A map showing current human health risk sites at ANL-W is shown in Figure 4-8al.
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4.8.1 Current State

The OU 9-04 ROD (ANL-W 1998) addresses remedial actions for the following eight release sites
within ANL-W that may present an unacceptable risk to human health and th environment:

. Industrial Waste Pond sediments (ANL-01)
. Ditch A (ANL-01)
. Ditch B (ANL-01)

. Main Cooling Tower Blowdown Ditch (ANL-01A)

. Sewage Lagoon sediments (ANL-04)

Interceptor Canal—canal portion (ANL-0P

model has been updated to reflect 2003 conditions and is shown in Figure 4-8a2.

Four sites in OU 9-04 underw ytoremediation for 4 years (1999-2002) and now have reduced
concentrations of contaminants. Thesessttes are the Interceptor Canal—excavated soil mound (ANL-09),
the Industrial Waste Lift Station Discharge Ditch (ANL-35), the Main Cooling Tower Blowdown Ditch
(ANL-01A), and Ditch A (ANL-01). These four sites were sampled in 2003 to verify that the remediation
goals in the ROD had been met. Sample results received in November of 2003 verified that remediation
goals were met in three of the four sites. The Ditch A (ANL-01) site did not reach the ROD remediation
goal for mercury, and its sediments will be excavated in Fiscal Year 2004. The excavated soil will be
disposed of in the ICDF.

4.8.2 End State

The Interceptor Canal also will remain an occupational health risk site while its cesium-137
contamination decays (50 years). The Ditch B site was excavated in 1999 and poses no further risk. The
Industrial Waste Pond sediments also are scheduled for excavation and disposal in Fiscal Year 2004. The
Industrial Waste Pond will pose no further risk to human health after its remediation. ANL-W Sewage
Lagoon sediments (ANL-04) will remain active at least until the 2035 timeframe. The lagoons have low
concentrations of mercury in the sediments that pose a risk to ecological receptors only. The sewage
lagoon sediments will be excavated and disposed of in an appropriate landfill when the lagoons are closed
sometime after 2035.
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The two ANL-W sites that would pose an unacceptable risk to occupational health risk in 2035 are
the Interceptor Canal excavated soil mound (ANL-09) and the Interceptor Canal itself. A map of the
risk-based end state is provided as Figure 4-8b1, and the conceptual site model for the end state is shown
in Figure 4-8b2. The risk from these sites will gradually diminish as the residual cesium-137
contaminants decay away. Both sites will pose no risk to occupational (work
Institutional controls currently in place at the Interceptor Canal soil meund and the Intergeptor Canal
itself provide protection for human receptors. Both sites are posted \ y

4.8.3 Variances

No potential variances have been identified for ANL-W.
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Figure 4-8a2. Argonne National Laboratory-West conceptual site model—current state.



Narrative for Figure 4-8a2 Argonne National Laboratory-West Conceptual Site Model—Current

State

contamination precludes unrestricted access. These areas include:

There are currently four areas where institutional controls are in place kecause residual

01 Industrial

mercury, and zinc. The Industrial Wasge'Pond will be remediated in ﬁscal year 2004 by
implementing the ROD contiqgent remedy of excavation and disposal of sediments that are
contaminated to levels above rewxédiation goals. The excavated soil would be transported to the
ICDF. No long-term institutional controls will be required for the Industrial Waste Pond site after it
is excavated.

The ANL-09 Interceptor Canal has long-term institutional controls in place to protect workers from
exposure to residual cesium-137 contamination until 2023. Workers are protected by posted signs
and through the work control process.

The ANL-09 Interceptor Canal mound soil was leveled and remediated to ROD remediation goals
using phytoremediation from 1999 to 2002. Long-term institutional controls (i.e., posted signs,
work controls, and site access controls) are in place to protect workers and the public from
exposure to residual cesium-137 contamination. The remaining cesium contamination will decay to
unrestricted-worker-use levels by 2053 and unrestricted residential-use levels by 2098.

The entire INEEL Site has restricted access to prevent intrusion by the public. Workers are
protected through posting of signs at contaminated sites, by recording contaminated sites in the Site
institutional controls database, and through the work control process used to identify hazards and
mitigation measures for planned work activities. Precautions to be taken while working near these
areas are documented in ANL-W procedures.
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Figure 4-8b1. Argonne National Laboratory-West map—risk-based end state.
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Figure 4-8b2. Argonne National Laboratory-West conceptual site model—risk-based end state.




Narrative for Figure 4-8b2 Argonne National Laboratory-West Conceptual Site Model—
Risk-Based End State

It is anticipated that the following two sites at ANL-W will require institutional controls because of
residual cesium-137 contamination:

° One storm water drainage ditch (ANL-09 Interceptor £ana
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5. VARIANCES

Previous CERCLA risk assessments and remedial action objectives for the INEEL have generally
assumed potential future residential use of facility areas, following 100 yearg'sf federal government

ey are appropriate to
agreements.

change its planned course of acttsq at the sitg/ There are many factors that will contribute to any such
decision; significant factors are the benefitthat would accrue to the taxpayer and the value of any
improvement in protection of human hedlth and the environment. If DOE ultimately decides to seek
changes to the current compliance agreements, decisions, or statutory and regulatory requirements, those
changes will be made in accordance with applicable requirements and procedures. If DOE determines that
it is appropriate to propose changes to current cleanup plans and agreements, such changes must be
approved through the appropriate legal and regulatory channels with input from stakeholders and regional
governmental agencies.

Table 5-2 summarizes the remaining scope of cleanup work at the INEEL. This table compares

current cleanup objectives to the proposed risk-based end state for each of the hazard areas and provides
the basis for potential variances listed in Table 5-1.
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Table 5-1. Variance table.

ID No.

Description of Variance

Impacts

(in Terms of Scope, Cost, Schedule, and Risk)

Barriers in Achieving Risk-Based
End State

Recommendations

V-1

Areas with Potential UXO and Other
Explosive Materials: The OU 10-04
ROD (DOE-ID 2002b) currently requires
extensive survey and cleanup of the areas
that have a higher risk of containing
residual UXO and other explosive
materials (e.g., TNT or RDX) from
World War II era activities. Since public
access and land use can be controlled by
DOE, a potential variance would be to
survey and clean up only those areas
where ordnance and explosive materials
present a risk to workers because of
planned near-term use. The ROD
selected remedy was based on an
assumption of potential residential use
after 100 years. Cleanup levels and
actions could be based on industrial
standards and other appropriate
nonresidential land-use scenarios (such
as a National Environme
Park) that do not includ€ residential use
of the area.

Scope: The area that would require
geophysical surveys and cleanup would be
reduced by as much as 75%. Institutiohal
controls will be required, as ifhplemented to
date, whether or not the ayéa is thoroug
surveyed and cleaned upbecausd of

buried below surface on i

of freeze-thaw cycles, whic
ordnance to the surface.

reased risk is expected.

U.S. Environmental Protection
gency and State of Idaho
agieement to modify the OU 10-04
ROP (DOE-ID 2002b) would be

An evaluation should be conducted
to determine the remedial actions
needed to protect human health
and the environment, assuming no
future residential use in areas with
potential UXO and other explosive
materials. If the currently required
work scope is not justified,
discussions should be initiated with
agencies regarding the preferred
regulatory path forward.

Firing Range Lead Contamina}bg/
The OU 10-04 ROD (DOE-ID 2002b
currently requires the removal of lead
contaminants to residential standards and
the recycling and disposal of
contaminated soil at the ICDF or at
another approved facility A potential
variance would be to establish cleanup
levels and actions based on industrial

Scope: If cleanup levels were established
based upon long-term industrial or other
appropriate land use rather than on future

residential use after 100 years, it is likely that

the quantity of soil requiring excavation and
removal would be reduced, and it is possible
that some areas may not need remediation.

Cost: A cost-benefit analysis has not yet been

conducted.

U.S. Environmental Protection
Agency and State of Idaho
agreement to modify the OU 10-04
ROD (DOE-ID 2002b) would be
needed.

An evaluation should be conducted
to determine the remedial actions
needed to protect human health
and the environment, assuming no
future residential use in the area of
the firing range. If the currently
required work scope is not
justified, a cost-benefit analysis
should be conducted to determine
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Table 5-1. (continued).

Impacts Barriers in Achieving Risk-Based

ID No. Description of Variance (in Terms of Scope, Cost, Schedule, and Risk) End State Recommendations
standar.ds ar.ld other appropriatf.: Schedule: It is likely that the remediation if the poter}tial savings justify
nonres@entlal lanfi-use scenarios (such work could be completed sooner. further acqop.‘ If so, 4lscuss1ops
as a National Environmental Research should be initiated with agencies
Park) that do not include residential use RiSkf No ingrqased risk to workers or the. regarding the preferred regulatory
of the firing range and surrounding area. | Public is anticipated, as cleanup levels will be path forward.

protective of human health and the
environment for the planned future land use/

V-3 INTEC Contaminated Soil: The OU 3- | Scope: There are two major groups of soil An evaluation should be conducted
13 ROD (DOE-ID 1999b) was based on INTEC that require cleanup. One is soil und to determine the remedial actions
the assumption that government control buildings and structures, and the other is other needed to protect human health
of the Site would continue for only 100 surface soil. If cleanup levels were establishe and the environment, assuming no
years (through 2095), followed by based on long-term industrial use rather than future residential use of INTEC. If
potential residential use. The end state on future residential use after 100 yea the currently required work scope
vision for the INTEC facility includes likely that the quantity of soil that is not justified, a cost-benefit
entombment and capping of several require excavation and removal analysis should be conducted to
facilities with a need for long-term reduced by as much as 75%, anf it is determine if the potential savings
institutional controls. A potential that some areas may not need r¢media justify further action. If so,
variance woul.d be to establish clegnup Cost: A cost-benefit a discus.sions shogld be initiated with
levels and actions based on scenarios that conducted. agencies regarding the preferred
do not include future residential use of regulatory path forward.
the INTEC site and surrounding area.

Is will be
ectivg of humanealt

V-4 TAN Contaminated Soil: The OUN-10 i U.S. Environmental Protection An evaluation should be conducted
ROD (DOE-ID 1999a) was based on t Agency and State of Idaho to determine if the selected
assumption that government control of agreement to modify the OU 1-10 remedies are necessary, assuming
the Site would continue for only ROD (DOE-ID 1999a) would be no future residential use of TAN. If
100 years (through 2097), followed by needed. the currently required work scope
potential residential use. A potential is not justified, a cost-benefit
variance would be to establish cleanup analysis should be conducted to
levels fmd remedial agtions based on residential Weé after 100 years, it is likely that fiete:rmine if the photential savings
scenarios that do not mcludg future the quantity of soil that would require Jqstlfy further.actlon. If so,
res1dentla}l use of the TAN site and excavation and removal would be reduced, dls.cu.sgmns with agencies should
surrounding area. and it is possible that some areas may not be initiated regarding the preferred

need remediation. Preliminary estimates regulatory path forward.
indicate that the volume of soil that would

require excavation could be reduced by

approximately 6,000 yd®.
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Table 5-1. (continued).

Impacts Barriers in Achieving Risk-Based
ID No. Description of Variance (in Terms of Scope, Cost, Schedule, and Risk) End State Recommendations
Cost: A cost-benefit analysis has not yet been
conducted.
Schedule: It is expected that the remediation
work could be completed sooner.
Risk: No increased risk to workers or the
public is anticipated, as cleanup levels will pe
protective of human health and the
environment for the planned future land use.

V-5 ARA Soil: The OU 5-12 ROD (DOE-ID | Scope: Three sites at ARA remain to be An evaluation should be conducted
2000c) was based on the assumption that | remediated (ARA-01, ARA-12, and ARA-23). to determine if the selected
government control of the Site would If cleanup levels were established based remedies are necessary, assuming
continue for only 100 years, followed by | long-term industrial use (or other apprOpriate no future residential use of the
potential residential use. A potential nonresidential land use such as a I¥ational ARA ssites. If the currently required
variance would be to establish cleanup Environmental Research Park) r4ther then o work scope is not justified, a cost-
levels and remedial actions based on future residential use after 100 years, it is benefit analysis should be
scenarios that do not include future likely that the quantity of sajl that wourld conducted to determine if the
residential use of the ARA sites and potential savings justify further
surrounding area. action. If so, discussions with

agencies should be initiated
regarding the preferred regulatory
path forward.
rotective Ok
\;%s(ironment for the plinned future land use.

ARA = Auxiliary Reactor Area

ICDF = INEEL CERCLA Disposal Facility

INTEC = Idaho Nuclear Technology and Engineering Center

OU = operable unit

RDX = royal demolition explosive

ROD = record of decision

TAN = Test Area North

TNT = trinitrotoluene

UXO = unexploded ordnance
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Table 5-2. Remaining scope of cleanup work at the Idaho National Engineering and Environmental Laboratory Site.

Test Reactor Area

1997 ROD; no active remediation necessary
at 47 of 55 contaminated sites.

Note: active remediation now complete at
Test Reactor Area with the exception of a few
contaminated areas near actively used
buildings and piping. Any newly identified
sites will be addressed under OU 10-08.

During active remediation phase: industrial surface use with appropriate institutional controls and restricted groundwater use
and monitoring.

Post active remediation phase (institutional control period): unrestricted industrial surface and groundwater use except for
certain contaminated areas, which will favg continued access and use restrictions. Five-year remedy effectiveness reviews
until all risks have been mitigated.

Remediation objectives:
. Contaminatefl groundwgtg

. Certain dischyrge ponds wt

¢ed-upon risk-based contaminant concentrations has been
sitory. (Areas with radioactive decay to below risk-based levels would be

° Selécted facihyties decontaminated gniid decommissioned.

[ 7
\/ g ? Potential Variance
Remaining Cleanup Objectives Cuyrent Erjd Stat n Risk-Based End State Yes or No
N

Groundwater remediation Implement G2 ROW natural Same No

attenyation unti contamin Centrations

\a*e\les han MChbs.
Surplus facilities DD&R to mdustrial standards. Dispose of Same No
/\ debris oh:Site

Materials Test Reactor and Bogineering\Test &D, re! oval,\{entombment. Same No
Rteacisr and associated facilitiosand Use Nationjal Environmental Policy Act of
structures RCLA nontime-critical removal

action process to determine final end state.
WAG 2—post closure management Impfement post closure maintenance, Same No

onitoring, institutional controls, and 5-year

remedy reviews.
Perched water monitoring Implement WAG 2 ROD—monitor perched Same No

water to confirm that contaminant levels

continue to decrease.
Turnover area to LPSO for LTS Continue 5-year remedy reviews. Same No
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Table 5-2. (continued).

Test Area North

The 1995 OU 1-07B ROD, modified in
2001 with developments in technology, and
the 1999 OU 1-10 ROD; no active
remediation needed for 83 of 94
contaminated sites. Any newly identified
sites will be addressed under OU 10-08.

During active remediation phase: industrial surface use with appropriate institutional controls and restricted
groundwater use and monitoring along with ongoing aquifer contamination plume containment and remediation
operations (pump and treat and bioremediation) until agreed upon objectives are achieved.

Post active remediation phase (institutional ¢gontcol period): unrestricted industrial surface and groundwater use except
for certain contaminated areas (e.g., burn pits and Yendfig), which will have continued access and use restrictions.
Five-year remedy effectiveness reyiéws\until all risks haye been mitigated.

Remediation objectives:

. Contaminated gro UMMNEPA MCLs.

. Residual contaminatdon in BuriKPits II and IV containgd by engineered native soil cover with continued

institutional control

. Other conta ged agreed-upon risk-based contaminant concentrations has been
relocated positoryN(Areas with radioactive decay to below risk-based levels
would

/I NN 7 1 ).

Remaining Cleanup Objectives

Potential Variance

Risk-Based End State Yes or No

Groundwater remediation—trichlorgethene

Same. No
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Table 5-2. (continued).

Remaining Cleanup Objectives

Current End State Plan

Risk-Based End State

Potential Variance

Yes or No

Soil remediation

Implement OU 1-10 ROD.

Excavate contaminated soil to a depth of 10 fj
for a residential basement scenario (or until
acceptable level of contamination is reache
and dispose of in ICDF.

Establish institutional controls fof any
contamination left in place.

Includes contaminated soil assocrated with
PM-2A Tanks and V-Tanks.

Change cleanup basis from residential use after
100 years to industrial use with institutional
controls until risk has been reduced to levels
able for unrestricted use.

Yes

Implement OU 1-10 KOD /)

Burn pits remediation No

V-Tanks remediation Implement OU 1+ 0 Wl udigg RCRA  >Same No
closure. N

PM-2A Tank remediation Impleme 1- OD, tncluding RC Same. No
closur

Surplus facilities DD& to idustrial standards. Dispose of Same. No
debris onSitey

WAG 1—post closure managément lement pQst chssure majhtenance, Same. No
mon¥oring, inktitutional €ontrols, and 5-year
remedy reviews.

Turnover area to LPSO for LTS \S@ntin e S-yeaJ remedy reviews. Same. No
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Table 5-2. (continued).

Waste Reduction Operations Complex,
Power Burst Facility, and Auxiliary Reactor
Area

2000 ROD; no active remediation needed for
48 of 55 contaminated sites. Any newly
identified sites will be addressed under OU
10-08.

During active remediation phase: industrial surface use with appropriate institutional controls and groundwater
monitoring.

Post active remediation phase (institutional control period): unrestricted industrial surface and groundwater use
except for certain contaminated areas, which will have continued access and use restrictions (e.g., SL-1 reactor
contamination area and nine other areas with residual contamination). Five-year remedy effectiveness reviews until
all risk has been mitigated.

Remediation objectives:

. Residual contamjration t theySL-1 reacfor contamination area contained by engineered cover with

. Contaminated soil

excavatten-and five other sites that would exceed agreed-upon
risk-based c ‘

have been relocated to an acceptable soil repository. (Areas with

reposfitory
. Select I\in d and decommissioned.
AN )
v Potential Variance
Remaining Cleanup Objectiyes/_\ Current Rod State Plan Risk-Based End State Yes or No
Soil remediation Change cleanup basis from residential use after | Yes

100 years to industrial use with institutional
controls until risk has been reduced to levels
acceptable for unrestricted use.

Excavate contaminated soil to a depth of 4 ft
for an industrial footing scenario (or until
acceptable level of contamination is reached)
and dispose of in ICDF or cap and leave
contamination in place.

Establish Institutional Controls for any
contamination left in place and maintain
controls until risk levels are acceptable for
unrestricted use.
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Table 5-2. (continued).

Remaining Cleanup Objectives

Current End State Plan

Risk-Based End State

Potential Variance

Yes or No

RCRA permitted facilities RCRA closure. Same. No
Surplus facilities DD&D to industrial standards. Dispose of Same. No
debris on-Site. /\
Power Burst Facility reactor and associated DD&D, removal, or entombment. Me. No
facilities and structures Use National Environmental P
1969 or CERCLA nontime crifical regnov,
action process to determine fi
WAG 5—post closure management Implement post closure maintenagce, Same:. No
monitoring, institutional controls and 5-year
remedy reviews.
Turnover area to LPSO for LTS Continue 5-year remedyfeviews. Samey No

e




01-§

Table 5-2. (continued).

Central Facilities Area

2000 ROD; no active remediation needed
for 47 of 52 contaminated sites. All active
remediation has been completed. Any newly
identified sites will be addressed under OU
10-08.

During active remediation phase: industrial surface use with appropriate institutional controls and groundwater

monitoring.

Post active remediation phase (institutional control period): unrestricted industrial surface and groundwater use except
for certain contaminated areas, which will have continued access and use restrictions (e.g., Central Facilities Area
landfills and sewage drain field). Five-year rgmedy effectiveness reviews until all risk has been mitigated.

Remediation objectives:

Contaminated soil a

8 sewage drain fielg contained by an engineered covered with institutional

controls

Selected f}zﬂfie%cqgtam pated andecommissioned.

/

Potential Variance
Remaining Cleanup Objectives Mt Stafe Pl/\ Risk-Based End State Yes or No
Groundwater remediation—nitrates Same No
WAG 4—post closure managemént ImplemeXxt podt closure Imaintenance, Same No
onitoring\institytional c¢gntrols, and 5-year
remedy reviews
Turnover area to LPSO for LTS Contiﬁue 5-ye§1r remedy reviews. Same No
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Table 5-2. (continued).

INEEL Sitewide Open Areas

2002 ROD for most areas; details of end-
state for groundwater outside facilities still
being developed. Any newly identified sites
will be addressed under OU 10-08.

During active remediation phase: industrial surface use with some public access for specifically agreed-upon activities
(e.g., EBR-1 Reactor Museum, tribal gatherings, and public highway rest area) with appropriate access and
institutional controls and restricted groundwater use and monitoring.

Post active remediation phase (institutional control period): unrestricted industrial and special-case surface use with
access controls and unrestricted groundwateg use except for certain contaminated areas, which will have continued
access and use restrictions (e.g., firing and potping ranges). Five-year remedy effectiveness reviews until all risk has
been mitigated.

Remediation objectives:

. Unexploded ordhance afnd ma¢erials and soy contaminated with explosives and lead exceeding risk-

be excavated ghhdisposed of (lead recycled if possible) at an

appropriate facility dy, groundwader will be monitored. Institutional controls and
access restrictions will be impls remedy
U Facilities decontamimatg@and decommissioned.
\/ Potential Variance
Remaining Cleanup Objectives Risk-Based End State Yes or No
Unexploded ordnance Change cleanup basis from residential use Yes

TNT- and RDX-contaminated soil

Firing range soil pile lead contaminatio

after 100 years to industrial use with
institutional controls until risk has been
reduced to levels acceptable for unrestricted
use.

Remove and dispose of and destroy
unexploded ordnance as it is identified as has
been historically done at INEEL and in areas
where future planned uses require
remediation. Establish institutional controls to
ensure protection of site users from
unexploded ordnance.

Perform value engineering analysis to
determine practical methods to survey and
remove the TNT and RDX contamination.
Focus excavation of TNT- and RDX-
contaminated soil to selected areas where it is
necessary from a worker protection, public-
visitor scenario, and ecological perspective.

vered lead and copper fragments to be
recycled if feasible.




cl-¢

Table 5-2. (continued).

Remaining Cleanup Objectives

Current End State Plan

Risk-Based End State

Potential Variance

Yes or No

Remove contaminated soil to a depth where
an acceptable level of contamination is

reached and disposed of in ICDF. Establish
ingtitutional controls for any TNT and RDX

th lowest life-cycle cost to
ideration.

present remedy Wo
regiators for co

Complete remediation and closure of all RCRA close applicable tanks. Same. No
Voluntary Consent Order tanks
10-08 ROD groundwater and newly CERCLA—FFA/CO process will be dsed to Sam No
identified release sites develop and implemgnt ROD tymedial adtjons

using future industrjal use Wwit}l insfjtutiona

controls as thebgsis /\

A%

WAG 10—post closure management 4&_// Same. No
Turnover area to LPSO for LTS Mu&year re}kqdy reviews. Same. No
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Table 5-2. (continued).

Idaho Nuclear Technology and Engineering
Center

1999 ROD; no active remediation needed for
40 of 101 contaminated sites (details of end
state for tank farm contaminated soil and
groundwater beneath Idaho Nuclear
Technology and Engineering Center facility
boundary still being developed but continued
restricted use assumed). Any newly identified
sites will be addressed under OU 10-08.

During active remediation phase: industrial surface use with appropriate institutional controls, groundwater
monitoring, and restricted groundwater (including perched water zones) use. CERCLA-approved engineered landfill
meeting applicable or relevant and appropriate requirements.

Post active remediation phase (institutional control period): restricted industrial surface and groundwater use. Five-
year remedy effectiveness reviews until all gisks have been mitigated.

Remediation objectives:

. Contaminated groupdiwgter Qutside the Idgho Nuclear Technology and Engineering Center facility
boundary is withjdf EPA MCLCs (institutinal controls to prevent use in interim).

Potential Variance
Remaining Cleanup Objectives urtent End S te Plan Risk-Based End State Yes or No

Sodium-bearing waste ccor nce with\l 995 Settle Same. No

Agre rocess and dispose of off-Site.
High-level waste tanks and asgdciated CRA clogure. Same. No
systems Order 5.1 clgsyre.
Calcine and associated storage fasilities, In accbrdance|with 1995 Settlement Same. No
structures, and systems ent, retrieve, process, package, and

road regdy to dispose of off-Site by 2035.

Environmental Management managed legkx In accorddnce with 1995 Settlement Same. No
spent nuclear fuel Agreement, remove from the State of Idaho by
Legacy denitrator product special nuclear Repackage and transfer product to another site. | Same. No
material
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Table 5-2. (continued).

Potential Variance

Remaining Cleanup Objectives Current End State Plan Risk-Based End State Yes or No
Legacy unirradiated light water breeder Transfer fuel to another site. Same. No
reactor fuel A recommended path forward will be

submitted by September 30, 2004.
Environmental Management managed legacy | Transfer material to another site. No
special nuclear material to another site /\
Contaminated soil under buildings and Implement 3-13 ROD. Yes
structures As DD&D occurs, determine i
removed.
Excavate contaminated soil to a
for a residential basement scenaxi
acgéptable level of contamination is reached)
010 : d dispose of in ICDF, or cap and leave
contamination Jaft if plagce’ contamination in place.
Establish institutional controls for any
contamination left in place and maintain
controls until risk levels are acceptable for
unrestricted use.
Contaminated surface soil Change cleanup basis from residential use Yes

after 100 years to industrial use with
institutional controls until risk has been
reduced to levels acceptable for unrestricted
use.

Excavate contaminated soil to a depth of 4 ft
for an industrial footing scenario (or until
acceptable level of contamination is reached)
and dispose of in ICDF, or cap and leave
contamination in place.

Establish institutional controls for any
contamination left in place and maintain
controls until risk levels are acceptable for
unrestricted use.




GI-¢

Table 5-2. (continued).

Remaining Cleanup Objectives

Current End State Plan

Risk-Based End State

Potential Variance

Yes or No

Groundwater remediation in Snake River Implement 3-13 ROD. Same. No
?lalﬁ Alqulfer O(llltgldeé the I‘dah((:) Nlml?ar Monitored natural attenuation with conting
echnology and Engineering fenter fence remedy if action level reached.
SFE-20 Hot Waste Tank removal Implement 3-13 ROD. \élm No
Remove and dispose of in accordance
RCRA.
Buried gas cylinders Implement 3-13 ROD. me. No
Remove and dispose of in accordghce with
appropriate regulations.
Tank farm contaminated soil interim action In accordance with atomi e. No
development, cover three hot spots b
September 2004 and pursug3=
planning date of 2006 verqus forceable
milestone of May 2§10.
Tank farm contaminated soil ROD Same. No
(OU 3-14)
RCRA permitted facilities Same. No
Surplus facilities to dwms Same. No
se of depris on
WAG 3—post closure manageme Implemnent post closure maintenance, Same. No
onjtoring, igstitutional controls, and 5-year
retiedy revigws.
Turnover area to LPSO for LTS Continye’5-year remedy reviews. Same. No
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Table 5-2. (continued).

Radioactive Waste Management Complex—
Subsurface Disposal Area

During active remediation phase: industrial surface use with appropriate institutional controls and restricted
groundwater use and monitoring.

Post active remediation phase (institutional control period): restricted industrial and groundwater use with appropriate
institutional controls. Five-year remedy effectiveness reviews until all risks have reached acceptable levels for
unrestricted use.

Remediation Objectives:

. Contaminated groundwatergutsidethe facility (Radioactive Waste Management Complex) boundary is within
EPA MCLs

° Facilities decontaminated and

Potential Variance
Remaining Cleanup Objectives Current End State Plan_ Risk-Based End State Yes or No

Stored transuranic waste Complete processing dlsposal off Site 0\ Same No

stored transuranic wgste.
Unirradiated uranium-233 stored at the Transfer or ship uni adlat 233 Same No
Transuranic Storage Area stored at the rangur St rage Are to

another U,S Depa tment of Ene
Contact-handled low-level waste disposal at | Close é contact-handled lw- level wakte Same No
the Radioactive Waste Management sposa at the Radjoactive agement
Complex lex
Remote-handled low-level wasge disposal Close outremdie-handled low-level waste Same No
the Radioactive Waste Manggement posal at the Radioactive’Waste Management
Complex lex
Groundwater contamination Implethent OU 7-08 ROD. Same No

extraction of volatile organic

compounds from the vadose zone under the

Transurawic Storage Area until acceptable

concepfration of contaminants is reached.
Subsurface Disposal Area Pre-ROD Im\&ement accelerated Transuranic Storage Same No
accelerated risk reduction Area landfill waste removal, stabilization, and

containment actions.
Subsurface Disposal Area ROD CERCLA—FFA/CO process will be used to Same No
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Table 5-2. (continued).

Remaining Cleanup Objectives

Current End State Plan

Risk-Based End State

Potential Variance

Yes or No

(OU 7-13/14)

develop and implement ROD remedial actions
using future land use of industrial and landfill

with institutional control as the basis. A
RCRA permitted facilities RCRA closure. / Satre No
Surplus facilities DD&D to industrial standards Same No
Dispose of debris on-Site.
WAG 7—post closure management Implement post closure maintekance, ame No
monitoring, institutional controlsyand 5-year
remedy reviews.
Turnover area to LPSO for LTS Continue 5-year remedy reviews. NSame No

&O
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Table 5-2. (continued).

Argonne National Laboratory-West

1998 ROD; no active remediation needed for
33 of 41 contaminated sites.

Note: active remediation activities complete
with the exception of ANL-01 Industrial
Waste Pond, which will be remediated in
Fiscal Year 2004. Any newly identified sites
will be addressed under OU 10-08.

During active remediation phase: industrial surface use with appropriate institutional controls and restricted
groundwater use and monitoring.

Post active remediation phase (institutional control period): unrestricted industrial surface and groundwater use.
Five-year remedy effectiveness reviews unty all risks have been mitigated.

Remediation objectives:

. exceed agre2d-upon risk-based contaminant concentrations will be

Potential Variance
Remaining Cleanup Objectives Risk-Based End State Yes or No
ANL-01 Industrial Waste Pond No
WAG 9—post closure managemént Implement post closurewaintenance, Same No
onitoring\ institgtional ¢ontrols, and 5-year
re .
Turnover area to LPSO for LTS Con&;ue 5—ye\ar remedy reviews. Same No

CERCLA = Comprehensive Environmental R
DD&D = deactivation, decontamination, and dec
EPA = U.S. Environmental Protection Agency

ICDF = INEEL CERCLA Disposal Facility

INEEL = Idaho National Engineering and Environmental La

LPSO = lead program secretarial office
LTS= long-term stewardship

MCL = maximum contaminant level

OU = operable unit

RCRA = Resource Conservation and Recovery Act
RDX = royal demolition explosive

ROD = record of decision

TNT = trinitrotoluene

WAG = waste area group
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